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INTRODUCTION: 
In recent years organizational change has assumed 
greater significance, because change is perceived to be 
inevitable. Change may take place so slowly that it may not 
be immediately perceptible or it may be so rapid that v;e 
are left spell bound (Kolasa, 1969) . It is contended that 
change activities should be planned and goal oriented. 
"Through change, it is possible to improve the 
technique so that better performance could be obtained and 
the change may provide job satisfaction to the employees" 
(Francis & Milbourn, 1980). Seigal and Lane (1972) opine 
that change is introduc id to rectify the financial 
difficulties facing the organization. 
Robbins (1991) advocates that there are two goals of 
planned change. First it seeks to improve the ability of 
the organization to adapt changes in its environment. 
Second it seeks to change employees behaviour. 
It has been observed that contemplated change often 
leads to resistance. Organizational change may be a product 
of the forces that motivate to bring about change. But 
forces must be stronger enough to counteract the resistance 
to change (Klein & Ritti, 1984). Inertia, limited focus of 
change, group inertia, threat to expertise, threat to 
established resource allocations are the major sources of 
organizational resistance (Katz & Kahn, 1978). Group 
contact, participation, and group dynamics are suggested as 
[1] 
strategies for overcoming resistance to change (Cartwright, 
1951). 
'Participation', 'influence', 'supportive environment', 
'rewards' and 'recognition' are the factors which facilitate 
organizational change. 
Strategic should include management of culture, 
development of skill, productivity improvements and 
improving the quality (Sparrow & Pettigrew, 1988) . 
Management of strategic change in organizations require 
diagnosis of 3 subsystems: the technical, political and 
cultural (Gluskinos, 1987) . Edwards & Kleiner (1988) have 
concluded that the strategy for carrying out change depends 
on the type of corporate culture that exists within the 
organization, the stage in the organizational development, 
and the types of change desired. Boulden (19 83) opines that 
imposing change will not work unless followed by negotiated 
change, therefore he focuses on a combination of imposed and 
negotiated change. 
Supervisor plays an important role in the organization. 
His behaviour influences almost all the facets of uhe 
organization. It may be considered that his style of 
functioning would also influence organizational change. 
Change initiated by the managers at the top has greater 
chances of success because they have the authority and power 
to implement changes (Gehraman, 1986) . Ekvall (1991) 
pointed out that change-centered leadership are found 
[2] 
strongly committed and motivated. 
Organizational change initiated by the chief executive 
provides support and leadership for its success. Many 
studies have been conducted which throw light on leadership 
behaviour and organizational change (Sinha, 1976; 
Krishnamurthy, 1977; Dayal, 1969; Ansari, 19 86; Mahesliwary 
and Ganesh, 1974). 
Work related variables such as age, tenure, experience, 
promotion earned and such other variables immensely 
influence behaviour in the organization. But review of 
literature leads us to conclude that work related variables 
have not been taken into consideration to study 
organizational change. We have selected such variables as 
salary, job tenure and promotion to study their influence on 
organizational change. 
AIMS & OBJECTIVES: 
Review of literature reveals that few investigators 
have attempted to empirically study organizational change. 
It was found that lack of availability of a psychometrically 
sound tool to measure organizational change (OC) was one of 
the deterrent factors. This single factor might have 
discouraged many researchers to undertake OC studies. The 
second important factor is related to managers believe in 
status quo. They are aware of the facts that change may 
lead to resistance and destablize the functioning of the 
[3] 
organization. If public sectors run in losses, it hardly 
bothers the people at the top. Political interference, 
disregard for management principles and lack of 
accountability may have prevented the organizations in 
initiating process of change. The most glaring example of 
such aspects is the closure of Heavy Engineering Corporation 
(HEC) , Ranchi for a period of 72 days. The present study 
was undertaken in the light of the above so as to fill the 
voids. Thus, it was decided to study organizational change 
with special reference to supervisory behaviour and work 
related variables. 
The finding of the present investigation may stimulate 
others to undertake researches on organizational change 
suited to Indian conditions. The managers and the 
consultants may initiate incentive programmes on the basis 
of the present findings. The present findings may also be 
helpful in initiating organizational development programmes 
and the development of organizational theory and practice 
suited to our own socio-cultural milieu. 
RESEARCH METHODOLOGY: 
In pursuit of the above objectives large samples have 
been collected from Heavy Engineering Corporation Limited 
(HEC), Ranchi. There were three plants i.e. Foundry Forge 
Plant (FFP), Heavy Machine Building Plant (HMBP) and Heavy 
Machine Tools Plant (HMTP) . A total sample of 610 
production line workers and 246 middle level su|)'ervis0rs 
[4] 
participated in the study. Out of 9,700 production line 
workers 610 were randomly selected who constitute nearly 15% 
of the population. In a similar manner the sample of 
supervisors was selected. As for the research tools the 
"organizational change scale" (Rahman, 19 92) was used. The 
split-half reliability of this scale was found to be .85. 
"Supervisory Orientation Schedule" was used to measure ttie 
supervisory styles (Singh, 1974). The split-half 
reliability coefficients of this scale range between .86 
(Employee-oriented) to .84 (Production oriented). 
ANALYSES OF DATA: 
In the present investigation organizational change is 
the dependent variable, whereas, supervisory behaviour, and 
work related variables (Salary, job tenure and promotion) 
are the independent variables. 
Every independent variables was dichotomized into tv/o 
ways based on Quartile values (Q]_ and Q3) . In such a case 
2x2x2x2 was the most appropriate experimental design. 
Analysis of variance (ANOVA) was used to determine the 
influence of each of the independent variable separately as 
well as to find out the interaction effects. ^t'-test v/as 
used wherever significant differences were observed. 
DISCUSSION OF RESULTS: 
It was found that low salaried employees favourably 
endorsed the organizational changes brought about by the 
[5] 
Heavy Engineering Corporation Limited (HEC). The 
supervisory style did not emerge as determinant of OC 
because the higher management initiated and implemented the 
negotiated change. Another important factor responsible for 
accepting OC was promotion. Wherever Salary and Promotion 
were combined they influenced OC. To be more precise, it 
may be visualized that Salary and Promotion are significant 
for organizational change and tenure only plays subsidiary 
role. 
A deeper analysis of the present investigation reveals 
that organizational change is more acceptable by those 
employees who are paid less and not promoted in the HEC. It 
is observed that employees with high job satisfaction have 
different expectations about the organization's ability to 
change than employees with low satisfaction (Pond, Arj^  :!nakis 
and Green, 1984) . It is found that a group of workers 
resist change because they were deprived of proper 
participation. For overcoming resistance 'participation' 
and 'group dynamics' are suggested as tools (Cartwright, 
1951; Kotter and Schlesinger, 1971) . It is also found that 
the 'not-promoted' employees endorse change in the 
organization. Encouring advancement may generate a sense of 
identity and spirit of cooperation (Yoder, Turnbull and 
Stone, 1958) . Career expectations is a predictor of support 
for organizational change and our findings endorse the 
suggestion of Gaertner (1989). 
[6] 
Our findings too indicate the inclination of lev/ 
salaried employees towards organizational change. The only 
way to ensure the cooperation of workers is to share with 
them. An atmosphere of mutual trust, open two-way 
communication between management and workers, team-spirit, 
genuine concern, supportive environment and commitment to 
HRD are the well known principles for creating a healthy 
motivational climate (Likert, 1961; Beer 1991; Beatty and 
Lee, 1992; Hatcher and Ross, 1993 and others). The present 
findings also ascertain the result that changes brought 
about in HEC is based on negotiations. 
It must be borne in mind that the implications of the 
present study are limited in the sense that the study was 
conducted in HEC which went through the turmoils of strike, 
entered into the negotiations with the workers and certain 
changes were proposed and implemented. Thus, such 
conditions may not prevail in every organizations. An 
organizational change in other organizations will be 
different than HEC. 
It is suggested that the study may be replicated in 
other organizations. Such variables as system of 
communication, organizational climate, grievance system, 
etc. may be incorporated to study organizational change. 
[7] 
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INTRODUCTION 
A quick glance over the world scenario reveals that 
rapid and radical changes are taking place in almost all 
spheres of life but they are more pronounced in case of 
economic aspects. The economics have become more 
competitive due to which the organization have to 
incorporate structural and functional changes. Kolasa 
(1969) contends that change makes its course in the 
evolution of human efforts. Change may take place so slowly 
that it may not be immediately perceptible or it may be so 
rapid that, " we are left somewhat breathless in the wakes 
of waves" (Kolasa, 1969). It is easy to infer that change 
is inevitable. 
If we go by dictionary meaning, then change means 
substitution of one thing with another or replacement of one 
with the other. Change has attracted the attention of 
philosophers, thinkers, sociologists, dramatists, novelists 
and scientists etc. alike at all times, and it has been a 
topic of interest and debate among them. 
Industrial organization have faced diversities and were 
forced to bring change. Coch & French (1948) pointed out 
that one of the most famous studies on organizational change 
took place in the 1940s at a plant of Harwood Manufacturing 
company of U.S.A. The changes were introduced for the 
benefit of the workers as well as the organization. The 
strategy, later on, was adopted by other organizations 
(Marrow, Bowers and Seashore, 1967). First of all Lewin 
initiated experiment on leadership, consumer behaviour and 
group dynamics (Marrow, 19 69). 
PLANNED CHANGE : 
Changes were treated as an accidental occurrence by 
some organizations but now a days change activities are 
productive and purposeful. Organizational Psychologists 
emphasize planned change. Robbins (1991) advocates that 
there are two goals of planned change. First it seeks to 
improve the ability of the organization to adapt to changes 
in its environment. Second, it seeks to change employees 
behaviour. If an organization is to survive, it must 
respond to changes in its environment. Since an 
organization's success or failure is essentially due to 
employees behaviour, planned change also is concerned with 
changing the behaviour of individuals and groups within the 
organizations. Thus, planned change is defined as change in 
activities that are intentional and goal oriented. 
Recently Boyd, Luetje and Eckert (1992) have suggested 
that Lewin's (1951) field theory provides the frame work to 
conceptualize, plan and implement organizational change. 
The first phase of change was implemented through a planned 
top-to-bottom training process that served to "unfreeze" the 
organization in a dramatic way and allow change to occur. 
High morale, change in staff behaviour, and improved 
communication were observed. Kilmann (1985) presented a 
complete programme for organizational success. The 
programme was organized in terms of a 5 - stage process of 
[2] 
planned change: 1. Initiating the programme, 2 diagnosing 
the problem, 3. Scheduling the track, 4. implementing the 
track, and, 5. evaluating the results. It is suggested that 
the five stages be approached as a collaborative effort 
among managers, members and external consultants. Hill 
(1987) presents guidelines for targetting planned change in 
organizations by providing a model of planned organizational 
change that emphasizes the need to understand causes of 
behaviour and organizational development systems 
techniques. Strategic human resource planning is viewed as 
one critical tool, organizational behaviour is seen as a 
result of the interactions of organizational arrangements 
and task, individual and informal organizational components. 
It has been observed that contemplated change often 
leads to resistance. Organizational change may be a product 
of the forces that motivate to bring about change. But the 
forces must be strong enough to counteract the resistance to 
change (Klein and Ritti, 1984). 
COMPONENTS OF CHANGE & RESISTANCE TO CHANGE: 
One of the most well documented findings from studies 
of individual and organizational behaviour is that 
organizations and their members resist change. Resistance 
provides a degree of stability and predictability to 
behaviour. Robbins (1991) opines that resistance can be 
overt,implicit, immediate, or deferred. It is easiest for 
m.anagement to deal with resistance when it is overt and 
[3] 
immediate than managing resistance that is implicit or 
deferred. Implicit resistance efforts are more subtle --
loss of loyalty to the organisation, loss of motivation to 
work, increased error or mistakes, increased absenteeism due 
to 'sickness' -- and hence more difficult to recognize. 
There are many factors responsible for resistance to 
change. Degree and force of resistance depends upon how 
people feel about change. Sources of resistance may be 
individual as well as organizational (Robbins, 1991) . 
Individual sources of resistance to change reside in basic 
human characteristics such as perceptions, personalities and 
need. Six major sources of organizational resistance have 
been identified as -- inertia, limited focus of change, 
group intertia, threat to expertise, threat to established 
power relationship, and threat to established resource 
allocations (Katz and Kahn,1978). 
Resistance to change is a natural phenomenon in which 
we all indulge. Each time a force for change arises, a 
defense against the change appears as well. Lewin(1951) 
suggested that this situation could best be represented as a 
"free field", with forces pushing for acceptance of change 
and other forces pushing against its acceptance. 
Group contact, participation, and group dynamics are 
suggested as strategies for overcoming resistance to change 
(Cartwright, 1951)- Kotter and Schlesinger (1979) have 
suggested six tactics dealing with resistance to change 
[4] 
education and communication, participation, facilitation and 
support, negotiation, manipulation and cooptation, and 
coercion. 
Staufer (1992) and Bloom and Sheerer (1992) propose 
social systems approach to promote the idea of leaders as 
change agents. Results showed that the training had a 
positive effect on Ss level of perceived competence, the 
quality of teaching practices in their classrooms, and the 
organizational climate of their centers. Additionally, case 
study data of 39-year-old woman, who was the acting director 
of a program documented the Ss feelings of increased self-
confidence and self-efficacy. McElheny,Robinson & Rice 
(1982) state that the human resource manager should focus on 
the development and institutionalization of specific 
organizational practices of development programs that can 
lead to increased employee satisfaction and effectiveness, 
but not employee productivity. 
Likert (1961) has pointed out that 'supportive 
environment' is much more conducive to change because 
employees working in such organizations believe that their 
personal worth and importance are maintained. Walton and 
Mckensie (1956) reiterated that supportive conditions lay 
emphasis on participation which may give impetus to change 
(Ginzburg,1975, Sollenberger, 1967, Mckinsey, 1968; Dickson 
& Power, 1973; Lucas, 1973; 1974a; 1974b; Swanson,1974). 
Beer (1991) discussed ways in which the performance 
[5] 
technologists can assist in attacking organizational 
dysfunctions by means of employee empowerment. Manager and 
employee set mutual goals and the manager relinquishes 
measurement processes and tools to the employees. However, 
managers may be reluctant to give up their traditional areas 
of control, while employees may be unaccustomed to the 
additional responsibility. The performance technologists, 
therefore, needs to consider tactics beyond those of 
conventional organization development. He has emphasized on 
getting *mind share' at every level, enlightening, and 
exploiting the power of electronic mail. Glover (1992) 
presented a case study of a firm's decision to use power to 
transfoirm the organization into a mega corporation. The 
power-coercive management style selected by the firm 
appeared temporarily effective because sales were growing, 
largely due to the record economic growth experienced in key 
markets. Once the growth halted, the lack of a team 
concept, counter productive incentive plajis and the skewed 
personality composition of the management team contributed 
to low morale, inferior production, ineffective marketing, 
and, ultimately led to financial losses. Covin and Kilman 
(1991) investigated the reasons why organizations initiated 
major planned change efforts, what they were changing, and 
how changes were being made. A typical large-scale change 
(LSC) effort was initiated in response to or in anticipation 
of external environmental changes. Specific goals included 
increased productivity and responsiveness to customers or 
[6] 
clients, improved product quality, increased employee 
participation, and decreased costs. Team building was most 
frequently used as change techniques. 
It is suggested that due to organizational change, 
modifications take place and it may create conditions 
conducive to healthy environment. In some cases, change is 
introduced to rectify the financial difficulties facing the 
organization (Seigal and Lane, 1977). Through change it is 
possible to improve the technique so that better performance 
could be obtained and change may provide job satisfaction to 
the employees (Francis and Milboum, 1980). Thus it could 
be visualized that organizational change is important for 
making the organization healthy, overcoming financial or 
methodological difficulties, enhancement of performance and 
to provide job satisfaction to employees. 
Predictions about the parameters of change are very 
difficult because it ranges from governmental policies, 
political atmosphere to technological innovations. 
Technological change, knowledge explosion, product and 
service absolescence, etc., impinge upon modern 
organizations (Hellriegal, Solocum Jr., and Woodman, 1983). 
Francis and Milbourn (1980) advocate that organizational 
goals and principles, resources, design of jobs, leadership, 
communication and development of a favourable climate are 
the factors that initiate the process of organizational 
change. 
Among the dominant factors "Participation" is 
considered important for planned change. Miles (1965) and 
many others (Bennis, Benne & Chin, 1961; Benne and Bimbaum, 
1969; Krugar and Miller, 1976; Coch and French,1948; Likert 
and Likert, 1976; Bowers 1964; Tanneiibaiim, 1968; McMahon and 
Perrit,1973) advocate that participation minimizes 
resistance to change because it is viewed as a vehicle for 
utilizing reservoirs of untapped resources, such as skills, 
energies and creative abilities of individuals. 
Participation moreover, helps in team-building and leads to 
achievement of higher level of creativity (Pace, 1987). 
Darcy and Brain (1991) pointed out that managing major 
change is essentially managing people through change. 
Participative management may be the most important factor in 
successful implementation of change. Participation is 
instrumental in removing the obstacles to organizational 
development, increased trust between managers and employees, 
facilitates information dissemination and decision making 
(Liebowitz and Menelow, 1988). It is also significant to 
identify and explore issues associated with the use of 
participation in conjunction with organizational development 
(OD) activities (Pasmore and Pagans, 1992). The 
misunderstanding of participative processes (lack of 
preparation for participation by managers and organization 
members) may cast shadow over the success of OD 
interventions. They suggest that practitioners pay more 
attention to combining individual and organization 
development efforts and that they devote more energy to 
exploring the effects of mediating variables on 
participation outcomes. Discussing on the psychological 
bases of participation, it is suggested that ego development 
and higher level participation must go hand in hand. Singh 
(1983) used ^participatory workshops' and 'goal-setting' 
exercises to introduce organizational change. Significant 
changes were found in the chemical company, including 
redefinition of the plant managers role. 
Many experts believe that * influence' is an important 
ingredient of organizational change. An individual or a 
group of individuals may persuade their colleagues to adopt 
change (Likert,1961; Judson,1966;Lewin,1947; Blake, Mouton, 
Barnes & Greinder,1964) . It is also reported that * shared 
influence' or the *power equalization' approach is an 
effective method for implementing change (Greiner, 1967; 
Agnew & Hus,1960; Tannenbaum,1968; Georgopoulas and 
Tannenbaum, 1957; McMahon,197 6). Anderson & Terborg (1988) 
suggest that researchers and practitioners need to be 
sensitive to employees fears and concerns about the negative 
consequences of work redesign interventions. Olson & Tetrick 
(19 88) indicate that organizational level moderated the 
impact of organizational restructuring on satisfaction with 
the supervision and security. The effect for satisfaction 
with the security was found only for supervisors. Griffin 
(1991) investigated the long-term effects of a work redesign 
on a number of perceptual, attitudinal, and behavioural 
[9] 
variables in 526 bank tellers over intervals of 6,24 and 48 
months. Findings show that Ss evidently perceived the 
changes in their jobs in the predicted and desired 
directions, and these perceptions did not diminish over the 
48 months period. Attitudes ( satisfaction and commitment) 
increased quickly but then diminished back to their initial 
levels. Performance did not increase initially, but did 
increase significantly by the end of the study period. 
It is often argued that the tendency of employees is to 
dislike change unless it is accompanied by rewards and 
recognition (Kruger&Miller,197 6; Mumford,1969; Lucas,1975a; 
Ein-dor & Segev,1978; Grindlay & Cummer,1973; Dickson & 
Simons,1970). Gaertner (1989) examined 147 managers interpr-
etations to large-scale organizational change that resulted 
in a new business unit strategy for their firm. There were 
configurations of attitudes that predicted support for the 
strategy, depending on whether the employees gained ( 
winners) or lost ( losers) power and opportunity as a result 
of the change. Among winners, the strongest predictors of 
support for the new strategy were positive career expectat-
ions and current career satisfaction; among losers, the 
strongest predictor of support was the belief that people 
had been treated fairly during the change process. Guthrie, 
Grimm & Smith (1991) hypothesized that background character-
istics of managers ( such as tenure and level of education) 
significantly influence change process. 
Kumari and Dwivedi (1988) investigated the effect of 
[101 
organizational climate and attitude towards change. Results 
show that the organizational climate was a significant 
predictor of acceptance of change. Kozolowski & Hults 
(1987) assessed the efficacy of the concept of updating 
climate provided a useful framework for understanding 
factors that facilitate technical competences and 
performance. 
STRATEGIES FOR CHANGE: 
Organizational decline could be retarded by periodic 
monitoring of management practices and the work group 
environment. Such an exercise stimulates concerted effort 
toward change (Fox, Ellison and Keith, 1988) . Four streams 
of human resource management (HRM) activity are proposed for 
strategic change: The management of culture; the development 
of skills; productivity improvements; and improving the 
quality (Sparrow and Pettigrew, 1988). Similar views have 
been expressed by Harris and Harris (1983) regarding 
characteristics of information workers where their 
motivation and involvement, education and competencies, 
attitudes toward work and leisure, and concerns for self-
fulfillment are discussed. Also the components of 
organizational culture are outlined in terros of identity and 
purposes, process and activities, interpersonal relations, 
recognition and rewards. 
Gluskinos (1987) suggests that management of strategic 
change in organizations requires diagnosis of 3 subsystems: 
[11] 
the technical, political and cultural. In his study he 
demonstrates the impact of introducing common management 
techniques such as management by objectives, performance 
appraisal and reward systems on the political and cultural 
sub-systems of the organizations. In one study, Peters 
(1987) discusses the politics and provides a model for 
implementation and management of organizational change. The 
model consists of ideas into action, circumventing barriers, 
intrapreneuring, getting funding, understanding organizatio-
nal politics , and using them to achieve objectives. Brown 
(1992) examines important implementation issues accompanying 
the introduction of new change programme in the National 
Health Service (NHS) in the U.K : The Resource Management 
Initiative (RMI). The RMI provides clinicians and other 
hospital managers with the information they require to use 
the resources they control to maximum effect, generally by 
introducing new information technology. The main cause of 
resistance was fear (i.e. fear for financial advantage, fear 
of loss of status and power). These fears could have been 
overcome by high quality training, effective communication, 
participative style of change management and strong 
leadership. Kumar and Thibodeaux (1990) pointed out that 
despite of acceptance of the fact that organizational change 
is inextricably linked with organizational politics, 
organization development (OD) professionals have continued 
to be continuous in grappling with the political realities 
involved in the implementation of planned organizational 
[12] 
change. 
Edwards & Kleiner (1988) have concluded that the 
strategy for carrying out change depends on the type of 
corporate culture that exists within the organization, the 
stage in the organizational development, and the type of 
change desired. Bronson (1991) describes a holistic human 
systems approach to strategic change management (SCM). 
Successful implementation of a strategic change programme 
using this approach requires two key elements: Communication 
from management about the strategic significance of the 
change and associate (employees) involvement in the design 
and implementation of the change. Such communication 
throughout the change process ensures that the importance of 
the change is understood and collectively owned. Outlining 
the 7 step cycle for SCM he focuses first on planning and 
designing and then on implementation and follow-up. 
Pointing out the barriers to strategic changes in 
organizations Manikutty (1990) presents a case study of how 
an organization made strategic changes in response to 
environmental changes. It is examined from cognitive, 
sociological, and rational-analytical perspectives. Funda-
mental barriers to strategic changes are prevalence of 
strong and dominant values in the organization and inability 
to see threats from the environment when they go against the 
prevalent beliefs of key members. Other barriers are the 
past history and the social system of the organization. 
To manage the change process Alva (19S1) discuses 
change in the corporate world, especially in India, which 
reflect increased international influences, an orientation 
toward products rather than functions, and the supremacy of 
the competence. Comparing the action research and organiza-
tional development research he points out the importance of 
learning to change and adapt. Burke & Litwin (1992) provide 
a model of organizational performance and change, at least 2 
lines of theorizing need to be explored : organizational 
functioning and organizational change. They suggest causal 
linkages that hypothesize how performance is affected and 
how effective change occurs. Change is depicted interms of 
both process and content, with emphasis on transformational 
vs transactional factors. Transformational change occurs as 
a response to the external environment and directly affect 
organizational mission and strategy, the organization is 
leadership and the culture. In turn, the transactional 
factors (structure, systems, management practices, and 
climate) are affected. These transformational and transact-
ional factors together affect motivation, which in turn, 
affects performance. 
Boulden (1983) opines that imposing change will not 
work unless followed by negotiated change,- therefore he 
focuses on a combination of imposed and negotiated change. 
Boulden &. Lowler (1982) argue that to be effective, change 
must be negotiated and -should be depictive of the 
interrelated process of recognising that some current 
behaviour is inappropriate, deciding to change it, getting 
permission to change it and bringing about the change. 
Crystal and Deems (1983) advocate that as organizations 
change, new needs emerge and existing needs diminish. It is 
suggested that organizations can increase productivity and 
morale by implementing a programme of redesigning jobs. 
Jobs can be restructured by identifying employees most 
refined skills, most enjoyed skills, and most productive 
work environment, and by identifying changing organizational 
needs. 
SUPERVISORY BEHAVIOUR 
The supervisor is considered to play a vital role in 
the smooth functioning of the organization. He is the link 
between the management and the employees. The facets of 
organizational change ranging from communication to 
implementation of policies is invariably associated with the 
supervisory behaviour. 
The supervisor in the organization is often called as 
the leader because he has to act as guide, mentor, 
interpreter of organizational rules, regulations and 
organization policies. So many things are attributed to him 
that sometimes it becomes difficult to properly defined the 
quality of leadership (Stogdill, 1974) . Leadership 
according to Tannenbaum (1961), "is interpersonal influence 
exercised on the situation and directed througn 
communication process, towards the attainments of 
[15] 
specialized goal or goals." 
Many experts assumed that certain traits were inherent 
in the good leader, that he was born with these traits and 
he could apply them effectively in varying situations 
(Ghiselli, 1971; Kelly, 1974; Gowin, 1915; Bellingrath, 
193 0). Such an approach was critically evaluated by Byrd 
(1940) and Gibb (1954) and on the basis of review of Trait 
approach Stogdill (1948) came to the conclusion that "the 
qualities, characteristics, and skills required in a leader 
are determined to a large extent by the demands of the 
situation in which he is to function as a leader." 
Consequently it was suggested that we should not simply 
examine the behaviour of leaders but we should take into the 
account the situation in which they have to operate leaders 
who were effective in one situation were not necessarily 
effective in another. Szilaggi & Wallace (1980) emphasize 
that trait approach has ignored the subordinate and his 
effect on leadership. Therefore, focusing on one part only 
of the influence relationship provides an incomplete view of 
the leadership process. 
BEHAVIOURAL APPROACH: 
During the 1950s a critical situation emerged. It was 
analyzed that leadership was shown by a person's acts more 
than by his traits, though traits influenced acts. 
Investigators focussed their attention toward the specific 
behaviour of leaders to check if something was different in 
[16] 
the behaviour of successful and effective leaders. 
According to this point of view, successful leaders v;ith a 
particular style were expected to lead persons and groups 
for the attainment of specific goals, which would result in 
high productivity and morale. 
One of the earliest and probably the most influential 
attempts to delineate the dimensions of leadership behaviour 
was made by Lewin, Lippitt and White (1939). They 
distinguished two non-overlapping types: Authoritarian and 
Democratic (in addition to Laissezfaire styles). 
It is important to note that during the Second World 
War many anecdotes were reported which highlighted the role 
of the leader in boosting the morale and sustaining the 
spirit of the rank and file of the Army and Airforce 
personnel. Immediately after the war concerted research on 
leadership were initiated in United States of America 
specially in the universities of Ohio and Michigan. 
MICHIGAN AND OHIO STUDIES: 
A series of investigations conducted at the Institute 
for Social Research of the University of Michigan has been 
concerned with the characteristics of successful 
supervisors (Likert, 1961). A major finding of the Michigan 
studies was that supervisors of the high producing units 
were more often "employee- centered", while supervisors of 
low producing units were more often "Job-centered", (Kahn & 
Katz, 1953). The employee-oriented manager focuses his 
[17] 
attention on the 'human aspects' and the production-oriented 
managers operate on "scientific management" basis. 
Elaborating the Michigan continuum a model has been produced 
that provides 'stages' of production-oriented (Boss-
centered) and employee-oriented (Subordinate-centered) 
behaviour (Tannenbaum and Schmidt, 1958). 
Another approach to supervision was illustrated by the 
Ohio State leadership studies, most of which were concerned 
with descriptive analyses of organizational structure, 
executive functions, and supervisory behaviour in many 
different settings (Shartle, 1956). The central findings of 
this research was that leadership behaviour was basically 
concerned with two independent factors called "Initiating 
Structure" and "Consideration". "Initiating Structure" 
pertaining to the extent to which the supervisor actively 
plans and directs group activities oriented toward goal 
attainment, and "Consideration" characterised by a friendly, 
warm, considerate supervisory relationship, as contrasted 
with an impersonal and authoritarian relationship 
(Fleishman, 1953; Stogdill & Coons, 1957). 
These two characteristics were found to be independent 
dimensions. Further it was found that supervisors rating 
low on both traits proved to be weak and ineffective 
leaders, who were often bypassed by their own subordinates 
(Fleishman, Harris & Burtt, 1955) . Although the results 
varied somewhat with the situation, in general the most 
[18] 
effective leaders, were above average in both Consideration 
and Initiating Structure (Stodgill & Coons, 1957). Further 
research on the dimensions of Consideration and Initiating 
Structure indicated that the relation between these 
supervisory characteristics and certain indices of employee 
morale may be curvilinear (Fleishman & Harris, 1962). 
Apart from these studies a number of studies were 
conducted on leadership styles in different phases. A 
graphical portrayal of a two-dimensional view of leadership 
style was developed by Blake and Mouton (1964) . They 
proposed a managerial grid based on the styles of "Concern 
for people" and "Concern for production" which essentially 
represent the Ohio State dimensions and Michigan dimensions. 
Blake and Mouton (1982) pointed out that managers perform 
best under a 9, 9 style since there is little substantive 
evidence to support the conclusion that 9, 9 style is most 
effective in all situations (Larson, Hunt and Osborn, 1976; 
Nystrom, 197 8). 
Reddin (1970) conceptualized a three-dimensional grid, 
also known as 3-D management, borrowing some of the ideas 
from managerial grid. Three dimensional axis represent 
Task-orientation (TO), Relationship orientation (RO), and 
Effectiveness. 
CONTINGENCY/SITUATIONAL APPROACH: 
There has been no shortage of studies attempting to 
isolate critical situational factors that affect leadership 
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effectiveness (Howell, Dorfman and Kerr, 1986). The basic 
tenet of contingency approach is that, for the evaluation of 
leadership effectiveness, not only the leader behaviour but 
some other variables should also be considered, because a 
particular style cannot be equally effective or successful 
in all situations. 
For the first time Fiedler (1967) developed a 
comprehensive contingency model for leadership. This model 
proposes that effective group performance depends upon the 
proper match between the leader's style of interacting with 
his subordinates and the degree to which the situation gives 
control and influence to the leader. An individual's basic 
leadership style has been assessed through the Least 
Preferred Coworker (LPC), it is necessary to match the 
leader with the situation. With knowledge of an 
individual's LPC, the Fiedler model proposes matching them 
up to achieve maximum leadership effectiveness (Fiedler, 
Chemers, and Mahar, 1977). The studies (Graen, Alvares, 
Orris, and Martella, 1970; Schriesheim & Kerr, 1977) have 
identified some serious shortcomings of this model. But 
Peters, Hartke & Pohlmann (1985) pointed out the 
conflicting results by this model. Rice 1978; Schrieshein, 
Banmister and Money (1979); Kennedy, Houston, Korgaard & 
Gallo (1987); Schein (1980) and Kabnoff (1981) have 
criticized this model considering its complexities. 
The situational model (Hersey & Blanchard, 1977) was 
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proposed to combine the Fiedler (1967) studies with previous 
studies of Ohio State University to construct a tri-
dimensional model of leadership effectiveness. Critics 
pointed out that the conceptual basis of the theory is weak, 
because it does not provide a coherent, explicit rationale 
for the hypothesized relationship (Yukl, 1981). So many 
studies have been undertaken to empirically test its 
validity but most of these were not comprehensive (Hambleton 
& Gumpert, 1982; Graeff, 1983; Blank, Weitzel & Green, 1986; 
Vecchio, 1987; Goodson, McGee & Cashman, 1989). 
Path-goal was another contingency model of leadership 
that extracted key elements from the Ohio state leadership 
research on 'initiating structure' and 'consideration', and 
the expectancy theory of motivation (House, 1971; House & 
Mitchel, 1974; House, 1987). This model has gone through 
several refinements and extensions in recent years (House & 
Desslar, 1974; Stinson & Johnson, 1975). Research to 
validate the hypotheses of this model was encouraging 
(Indik, 1986; Keller, 1989) . 
One of the most recent additions to the contingency 
approach was the leader-participation model proposed by 
Vroom & Yetton (1973). It relates leadership behaviour and 
participation to decision making. Research testing the 
leader-participation model has been encouraging (Field, 
1982; Leana, 1987; Ettling and Jago, 1988). The latest and 
most sophisticated revision of this model identifies twelve 
contingency questions rather than seven and expands 
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responses from two (^Yes' or ^No') to five for most 
questions (Vroom & Jago, 1988). 
Observing all the models of leadership style we can 
contradict the common belief that some leadership style will 
always be effective regardless of the situation. It is 
evident that there is no one simple formula for improving 
supervision. As Likert (1958) has pointed out that 
effective supervision must be adaptive and relative. 
Procedures that work for one person or in one situation may 
be useless or harmful with another person or in a different 
situation. Numerous studies collectively demonstrate that, 
in many situations, whatever behaviours leaders exhibit are 
irrelevant. Certain individual, job, and organizational 
variables can act as subordinates for leadership or 
neutralize the leader's effect to influence his subordinates 
(Kerr & Jermier, 197 8; Howell & Dorfman, 1981; Howard & 
Joyce, 1982; Howell, Dorfman & Kerr, 1986; Pitner, 1988). 
SUPERVISORY BEHAVIOUR IN INDIAN CONTEXT 
Sinha (1972) advocates that "researches on leadership 
and supervision in industry and government organization have 
been significant, and the primary question has been whether 
Indian researchers on the pattern of effective supervision 
and its impact on worker behaviour yield similar or 
different findings from those obtained elsewhere. While the 
reports show some conflicting results, there is ample 
evidence that they generally support the western studies on 
[22] 
the behavioural characteristics of effective supervisor. 
Jain (1971); Singh and Mishra (1973) worked on emergence of 
leadership, while Dayal (1975) and Sheth (1972) worked on 
leadership functions. It was found that while there has 
been much research on leadership, with some exceptions 
(Prakasam, 1980; Sayeed & Mathur, 1981; Singh, 1983), 
studies of organizational leadership using the current 
situational approaches were few. Effective style of 
leadership' was found crucial and many Indian investigators 
tried to prove that 'people-oriented' leader (democratic, 
considerate, and participative) was effective in Indian 
culture (Daftuar & Krishna, 1971; Kakar, 1971; Pandey, 1976; 
Pestonjee, 1973; Rao, 1973; Singh & Pestonjee, 1974; Rao, 
1970). Also Studies on different aspects of leadership 
styles have been conducted in Indian context (Sharma, 1973; 
Saiyadain, 1974; Sinha, 1974; Ray, 1970; Sinha, 1980' Sinha, 
1973; Chattopadhyay, 1975; Sinha, 1970; De, 1974; Sinha & 
Sinha, 1974; Kakar, 1971; Ansari, 1981; Ansari, 1986; 
Ansari, 1987). Rangaswamy & Helmick (1976) pointed out that 
Indian managers are more 'employee-oriented' as compared to 
their American counterparts. 
Some other studies analyzed the leadership behaviour 
taking different variables affecting leadership pattern. 
Elhance and Agarwal (1975) emphasized on democratic 
leadership style whereas Singh and Das (1977) found that 
bureaucratic style was most predominant followed by the 
benevolent autocrat, developer, and democratic in that 
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order. Jaggi (1978) concluded that prevailing leadership 
styles appear to be between benevolent autocracy and 
consultative type. Kaur (1993) and Panchanatham, Rajendran 
& Karuppiah (1993) found that executives dominantly used 
democratic authoritative and such other styles of 
leadership. 
LEADERSHIP AND ORGANIZATIONAL CHANGE 
Change initiated by the managers at the top has greater 
chances of success because they have the authority and power 
to implement it (Gehraman, 1986). Supervisor, being the 
link between the organization and employees should, 
naturally, be associated with organizational change and 
development programmes. Such programmes must be addressed 
to individual skills and personal values as well 
(Pearlstein, 1991). 
Selby (1989) advocates that the attitude of senior 
executives is critical regarding acceptability of change of 
innovation whereas, Preston (1988) opines that unless power 
culture change is contemplated, organizational change may 
not be possible. Beatty & Lee (1992) advocate that although 
the importance of top managers in promoting technological 
innovation has been identified, the role played by middle 
level technical managers in implementing the changes has 
been largely neglected. They offer a framework for analysis 
of leadership roles in technological change, technology, 
strategy, and organizational change. 
[24] 
Gibbons (1992) explicates a link between the concept of 
leadership, followership and environment. A conceptual 
scheme is developed to facilitate the identification of 
leader-follower relationships which are best suited to 
specific environmental contingencies. The variables 
discussed include resource scarcity, environmental 
complexity, decision making style, task scope, and 
transactional and adaptive leadership styles. This typology 
is then used as a basis for identifying interventions that 
would appropriate in moving from one environmental situation 
to another. Ekvall (1991) points out that current thinking 
on leadership styles emphasizes two classical categories: 
task orientation and people orientation. However, in 
response to rapid changes in working-life conditions, 
business management has become more concerned with renewals, 
and less concerned with established and stable efficiency. 
A study of 130 people in a medium sized company revealed the 
presence of a third dimensions, change-centered leadership, 
characterised by employees who were strongly committed and 
motivated, and a climate that was full of debate and 
creativity. 
Covin & Kilmann (1990) studied the ultimate success of 
large-scale change programmes. Content analysis revealed 
that positive-impact issues included visible management 
support and commitment, employee participation, and 
communication. Negative-impact issues included 
•25' 
inconsistency among key managers, managers forcing change, 
and poor communication. Collins, Hatcher and Ross (1993) 
found that participation, identity, cooperation, and 
expected plan support were significant for OC among no-union 
based organization. 
When we evaluate the organizational change in context 
of leadership in the perspective of Indian experience, it is 
suggested that the chief executive sponsors the change 
programme and provides support and leadership for its 
success. Many studies have been conducted which throw light 
on leadership behaviour and organizational change (Sinha, 
1976; Krishnamurthy, 1977; Dayal, 1969; Ansari, 1986; 
Maheshwary and Ganesh, 197 4) . 
Work related variables such as age, tenure, experience, 
promotion earned and such other variables immensely 
influence behaviour in the organization. But our review of 
literature leads us to conclude that work related variables 
had not been taken into consideration to study 
organizational change. But we have selected such variables 
as promotion, salary and job tenure to study their influence 
on organizational change. 
AIMS AND OBJECTIVES 
Extensive review of literature of organizational change 
(OC) leads us to conclude that innumerable factors related 
to political, financial, governmental policies, manager's 
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attitudes, organizational climate, role of the supervisors, 
supervisory styles, employees motivation, their 
participation, trust of the employees on the management, 
pressure group, union and management relations, potential 
risk and compensation risk etc. influence organizational 
change. 
The review also reveals that the experts in the field 
of organizational behaviour and human resource development 
as well managers fully realize that organizational change is 
inevitable for efficient functioning. But few researchers 
in our country seem to have developed awareness towards 
organizational change and practically insignificant number 
of investigators have attempted to empirically study 
organizational change. 
A few researchers who have attempted to study OC have 
not ventured to investigate it intensively. It was found 
that lack of availability of a psychometrically sound tool 
to measure OC was not available. This single factor might 
have discouraged many researchers to undertake OC studies. 
The second important factor is related to the general 
philosophy of the management that 'Old is gold'. In other 
words the managers believe in status quo. They are av/are of 
the fact that change may lead to resistance and destablize 
the functioning of the organization. If public sectors run 
in losses, it hardly bothers the people at the top. 
Political interference, often disregard for management: 
principles and lack of accountability may have prevented the 
[27] 
organizations in initiating process of change. The most 
glaring example of such aspects is the closure of HEC, 
Ranchi for a period of 72 days. The present study was 
undertaken in the light of the above so as to fill up the 
voids in our country. 
The salient feature was the development of a scale for 
the measurement of OC (Rahman, 1992). We have observed that 
supervisory behaviour, by and large, influences the various 
aspects of organization, such its culture, climate, 
motivation and job satisfaction of employees, their 
productivity, etc. Thus it was decided to explore the 
influence of supervisory behaviour on organizational change. 
This dimension has not been caken into consideration by 
Indian researchers while studying OC. In this regard the 
present investigation may be considered to tread unexplore 
factor. 
Many work related variables such as salary, promotion 
and job tenure have been included to investigate their 
relation with OC Such aspects, to the best of our knowledge, 
have not been investigated with regard to OC. 
In short it may be visualized that the present 
investigation departs from the usual approach of 
verification researches and literally speaking, has 
fragrance of freshness. 
The findings of the present investigation may stimulate 
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others to undertake researches on organizational change 
suited to Indian conditions. The managers and the 
consultants may initiate incentive programmes on the basis 
of the present findings. The present findings may also be 
helpful in initiating organizational development programmes 
and the development of organizational theory and practice 
suited to our own socio-cultural milieu. 
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CHAPTER T 
W 
o 
RESEARCH METHODOLOGY 
It is customary in physical sciences to describe, 
explain, predict and control the phenomena with which they 
deal. The behavioural sciences too attempt to describe 
behaviour in a similar manner. For a scientific endeavour, 
as recognized by all sciences, is to use observation as a 
basis for answering questions of interest (Lindzey, 1954; 
Festinger and Katz, 1953; Selltiz and et al, 1964; 
Underwood, 1957; Stollak and et al, 1966; Megargee, 1966; 
and Shontz, 1965) . In other words we can say that 
scientists ascertain facts and analyze them in an unbiased 
manner to draw conclusion. Research design obviously plays 
a significant role in inference making-using behavioural 
observations on a limited number of subjects and making 
decisions or predictions about the behaviour of the large 
group represented by these subjects. Edwards (1968) 
believed that "in research we do not haphazardly make 
observations of any and all kinds but rather our attention 
is directed towards those observations that we believe to be 
relevant to the questions we have previously formulated". 
His contention reflects the point that researches should be 
well planned and must be carried out using sound means and 
techniques for investigations. 
Lindquist (1956) pointed out that "the researches are 
designed to proceed in a planned manner to control variance 
and to answer pertinent research questions". The design is 
the general structure of the experiment, not its specific 
contents (Myers, 1980). Main functions of experimental 
designs are to maximize the effects of systematic variance, 
control of extraneous source of variance, and minimize the 
error variance (Broota, 1989). Mohsin (1984) opines that 
"research design depicts the plan which states the relation 
between observed facts and events on the basis of which 
conclusion could be drawn. Further elaborating Ferguson 
(1981) asserts that several methodological approaches and 
designs have been developed but the choice of appropriate 
design depends upon the special characteristics of the 
sample, nature of measuring instruments and restraints 
regarding the manipulation of variable being studied. Thus, 
the choice of a method is governed by the aims of the study, 
the variable under investigation and the nature of the data. 
The review of relevant literature in the preceding 
chapter has given direction in explicitly explaining the 
objectives of the study and in selecting the methods to be 
adopted for carrying out the research. We observed that 
host of factors such as executive attitudes, organizational 
climate, role of supervisors, employees motivation, group 
pressure, political atmosphere, governmental policies, etc., 
influence organizational change. It was observed that few 
researchers or organizations have attempted organizational 
change (OC). In view of the above it was decided to study 
the organizational change with special reference to 
supervisory behaviour and work related variables, and the 
locale should be such an organization which experienced 
turmoil and was forced to bring about negotiated change. 
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Heavy Engineering Corporation (HEC), Ranchi, is one of 
the organizations which experienced Union - Management 
conflict in 1987 with the result that lock out for 72 days 
was declared. HEC incurred heavy losses and the management 
negotiated with the union to lift the lock-out. The 
negotiation centered around the promotion policy, interim 
relief to workers, revision of pay, employment to the 
dependents of retiring employees, etc. (The Hindustan Times, 
1988; 1990; The Prabhat Samachar, 1989). HEC, thus was 
selected to conduct the present investigation. 
Supervisory behaviour is one of the independent 
variables and the other independent variables are work 
related variables (Promotion, Salary and Job tenure), 
whereas organizational change (OC) is considered as the 
dependent value. 
SAMPLE 
The Heavy Engineering Corporation Limited (HEC), 
Ranchi, was established in December, 1958, under the 
companies act of 1956 in the state of Bihar with its 
registered office at Ranchi. The corporation was set up to 
design and develop the manufacture of heavy equipments as 
required by various organizations in the country. Heavy 
Machines Building Plant (HMBP), Fotrndry Forge Plant (FFP), 
and Coal Mining Machinery Project (CMMP) were started by HEC 
to cater to the above mentioned purposes. The corporation 
office was located in Delhi in May, 1959 when Che three 
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projects were actually transferred to the corporation. The 
office of the corporation was shifted to Ranchi in 
September, 1959. In November, 1960 Heavy Machine Tool 
Project (HMTP) was also entrusted to HEC. 
The corporation proposed to set up a Steel Fabrication 
Shop having a capacity of 25,000 tonnes per annum as adjunct 
to the Heavy Machine Building Plant. The proposal was 
approved by the government in early 1965. The Coal 
Manufacturing Project was formed into a separate corporation 
called Mining and Allied Machinery Corporation with effect 
from April, 1965. 
The setting up of a unit of Heavy Machine Building 
Plant (HMBP) for manufacturing heavy machines and equipments 
to boost the development of iron & steel industry in India 
for becoming self sufficient was ultimately approved by the 
government in 1960 and inspite of interest evinced both by 
the USSR and UK, the government of India signed a contract 
with the former in 1962. The actual production commenced in 
1963 in collaboration with USSR to supply equipment and 
financial assistances to the project. In a similar manner 
Foundry Forge Plant (FFP) and Heavy Machine Tools Plant 
(HMTP) were started. 
The total number of employees working in various 
units/plants of HEC as on 1.1.1989 were as stated below. 
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TABLE 2 . 1 
EXISTING MANPOWER (AS ON 1 . 1 . 8 9 ) 
SL. CADRE 
NO. 
FFP HMBP HMTP HQRS TOTAL 
TECH EXECUTIVE 
JX 
JM/AM 
DM 
MGR 
DGM 
SDGM 
GM 
TOTAL (A) 
203 
515 
65 
30 
15 
1 
1 
830 
297 
589 
167 
49 
23 
2 
1 
1128 
57 
127 
23 
8 
7 
223 
56 
177 
53 
17 
16 
2 
2 
323 
613 
1408 
308 
104 
61 
5 
5 
2504 
B NONTECH EXECUTIVE 
JX 
JM/AM 
DM 
MGR 
DGM 
SDGM 
GM 
TOTAL (B) 
C TOTAL EXECUTIVE 
D TECH SUPERVISOR 
E NONTECH SUPERVISOR 
F TOTAL SUPERVISOR 
G TECH WORKER 
H NONTECH WORKER 
I TOTAL WORKER 
J UNSKILLED 
K DOCTORS 
120 
40 
1 
1 
163 
993 
123 
244 
367 
4646 
477 
5123 
1177 
98 
35 
1 
1 
135 
1263 
103 
301 
404 
3695 
525 
28 
17 
1 
1 
47 
270 
33 
63 
96 
993 
108 
150 
69 
3 
1 
1 
1 
225 
548 
12 
265 
277 
368 
879 
396 
161 
6 
4 
1 
1 
1 
570 
3074 
271 
873 
1144 
9702 
1989 
4220 1101 1247 11691 
1041 167 1023 3408 
77 77 
GRAND TOTAL 7660 6928 1634 3172 19394 
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The total number of supervisors in FFP were 367 and the 
production line workers were 5123. The investigator was 
permitted to collect data from only the following workshops, 
Gray Iron Foundry Shop, Steel Melting Shop, Forging Shop, 
and Rough Machine Building Shop. In the above mentioned 
shops there were 1736 production line workers and 259 
supervisors. Out of these numbers 255 workers and 
supervisors were on leave. A complete list of the workers 
deputing on duty and supervisors were prepared. The 
subjects were randomly selected for obtaining the responses 
on organizational change, supervisory behaviour and 
information related to work related variables. Out of 259 
supervisors only 120 supervisors gave their complete 
responses on supervisory behaviour and organizational 
change. Similarly out of 976 workers 330 gave their 
responses on organizational change and work related 
variables. 
The total population of HMBP workers were 4,22 0 and the 
supervisors were 404. The investigator was permitted to 
collect data from only two workshops (Machine Shops, and 
Assembly Shops). Total production line workers working in 
these two workshops were 635 and supervisors 150. Complete 
questionnaire collected from the plant were from 240 workers 
and 99 supervisors. 
In the same manner 4 0 workers and 3 6 supervisors' 
responses on the questionnaire were collected from HMTP. 
The tables 2.2 and 2.3 given below represents complete 
information of various plants. 
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TABLE 2.2 
SAMPLE (WORKERS) CHARACTERISTICS OF HEC 
PLANTS 
FFP miBP 
N=330 N=240 
22-57 25-57 
44.32 44.21 
1200-4100 1400-3100 
2133.33 2423.75 
1-35 1-36 
HMTP 
N = 40 
28-55 
42 .20 
1600-3200 
2425 .00 
4-32 
Number of Samples 
Range of Age in years 
Average of Age in years 
Range of Salary in Rs. 
Average of Salary in Rs 
Range of Job tenure 
in years 
Average of Job tenure 
m years 
Promoted 
Not Promoted 
25.16 
85 
245 
21.25 
101 
139 
20.48 
11 
29 
TABLE 2.3 
SAMPLE (SUPERVISORS) CHARACTERISTICS OF HEC 
PLANTS 
HMBP 
N=90 
27-50 
38.5 
FFP 
N:-120 
25-57 
41 
HMTP 
N-36 
29-55 
42 
3000-6000 
4500.00 
18-32 
Number of Samples 
Range of Age in years 
Average of Age in years 
Range of Salary in Rs. 
Average of Salary in Rs 
Range of Job tenure 
in years 
2500-5000 2125-5500 
3750.00 3812.50 
2-30 15-28 
Average of Job tenure 
m years 
Promotion 
Average Of Promotion 
16 
2-4 
3 
21.5 
1-5 
3 
25 
1-3 
2 
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TOOLS USED 
Organizational change as observed earlier, is multi-
dimensional and its measurement requires that we should use 
truly valid and reliable devices. Review of instruments 
revealed that Pestonjee & Akhtar (1971) developed a scale to 
measure organizational change. It had 50 items conforming 
to Likert's format. The scale was developed nearly two 
decades back. Critical evaluation of the scale suggested 
that in view of the changed scenario new items related to 
supervisory behaviour, policies regarding advancement, 
fringe benefits, interim relief and exigencies of the 
situation should be added. In view of the above 16 new 
items were added and the scale was administered to hundred 
employees of Heavy Engineering Corporation Ltd. (HEC). Item 
analysis using inter-item correlation as well as item-total 
correlation were computed. It is interesting that out of 
the 50- old items only 15 emerged as relevant items for the 
measurement of organizational change (OC). Whereas, on the 
16 newly added items, 10 items were found significant. The 
split-half reliability was found to be .85 (Rahman, 1992). 
Modified organizational change (OC) scale consists of 25 
items (Appendix-I). 
The present scale is psychometrically reliable and 
valid for measuring organizational change. The present 
scale, being short and simple, may prove to be handy for 
researchers to measure overall organizational change. An 
added advantage would be to measure specific aspects of 
[37] 
change such as - various policies, supervisory behaviour, 
etc., it may also serve as a prelude to the assessment of 
intended organizational development. OC and OD, in many 
respect are inter related and scale may also be used for 
measuring the intended development. Its added advantage is 
that it has been developed indigenously and takes into 
consideration the various socio-cultural aspects of our 
industrial organizations. 
SUPERVISORY ORIENTATION SCHEDULE 
Supervisory styles were measured by a scale developed 
by Singh (1974). It has 60 items which were obtained after 
item analysis. The standardization sample was 200 first 
level supervisors of BHILLAI STEEL PLANT. The scores are 
obtained by arithmetic summation of true-keyed and false-
keyed endorsements of the supervisors .for each dimension 
separately. The maximum possible score is 35 for 
production-oriented and 25 for employee oriented dimensions. 
According to the norms of the scale employee-oriented and 
production-oriented are classified as 'high' and 'low' 
orientations (Appendix - II). The split-half reliability 
coefficients range between .86 (Employee-oriented) to .84 
(Production-oriented). 
STATISTICAL ANALYSIS 
"Statistics provides the strategy and methods for 
gathering the maximum amount of information for a given 
expenditure of time and other resources. Once the relevant 
information is obtained, the investigator requires methods 
[33 1 
to describe and summarize his data so that results are 
interpretable and can be communicated" (Mendenhall & Ramey, 
1973). Investigation in behavioral sciences classify the 
nature of a relationship between behaviour and its 
determinants. In this regard, it is to say that behavioural 
scientists seek to examine the relationships between various 
dependent variables and the relevant independent variable / 
variables. 
Reiterating the objectives of the study we have to 
point that we intend to investigate the influence of 
supervisory behaviour and work related variables on 
organizational change. It was not possible to take into 
consideration all the work related variables. Promotion 
earned, years of service in the organization (Job-tenure) 
and salary were selected for studying work related 
variables. It could be immediately perceptible that in the 
present investigation organizational change is the dependent 
variable, whereas supervisory styles, and work related 
variables (Promotion, salary, and Job tenure) would be the 
independent ones. 
Every independent variable was dichotomized, for 
example supervisory behaviour was classified as 'employee-
oriented' and 'Production-oriented'. Salary was classified 
as 'high' and 'low'. The 'high' and 'low' classification 
was based on Quartile values (Qj_ and Q-,) . Employees were 
categorized as 'Promoted' and 'Not-Promoted'. There are 
[39] 
four independent variables and only one dependent variable. 
In such a case 2x2x2x2 seems to be the most appropriate 
experimental design. Thus, we would be having sixteen 
groups and each group scores would be available. 
In such a design large number of subjects would be 
required and, in all probability the number of subjects in 
each group would not be the same. 
Analysis of variance (ANOVA) was used to determine the 
influence of each of the independent variable separately as 
well as to find out the interaction effects. *t' test was 
used where ever significant differences were observed. 
Factorial design and Analysis of variance have been 
widely accepted by psychologists and statistician alike 
(Kiesler, 1966; Fisher, 1953). McGuigan (1969) comments 
that "the statistical analysis that is most frequently 
applied to the factorial design is the Analysis of 
variance....". 
The analysis of variance deals with variances rather 
than with standard deviation and standard errors. The 
technique is useful in testing differences between two or 
more means. Its special merit lies in testing differences 
between all of the means at the same time. The analysis of 
variance helps in designing studies efficiently, and enables 
to take account for the interacting variables. It also aids 
in testing hypotheses. The analysis of variance permits us 
to evaluate three or more means at one time. 
[40] 
CHAPTER T 
H 
R 
E 
E 
RESULT & DISCUSSION 
The objec t ives of a s c i e n t i f i c endeavour are to desig:! 
a study, analyse the data, present the f indings and discuss 
them (McGuigan, 1969; McNemar, 1962; Edwards, 1971 ; 
Mendenhall and Ramey, 1973; and S i e g a l and C a s t e l l a n , 1 9 8 9 ) . 
The most chal lenging task for researchers i s to in te rp re t 
the r e s u l t s obtained so as to understand human behaviour. 
We are now in the l a s t phase of the study and the r e su l t s 
obtained through 2x2x2x2 Analysis of Variance are produced 
below. 
TABLE 3.1 
ANALYSIS OP VARXANCB 
SODRCB OP VARIATION SUM OP SQOARBS d.f. NBAN SQUARB 
Supervioory Behaviour 6.618 
Salary 151.229 
Job Tenure 6.72 
Promotion 3.542 
Super'^iaory Behaviour x oalary 237.212 
auperviDory Behaviour x Job tenure 381.721 
Supervioory Behaviour x Promotion 384.899 
Salary x Job tenure 237.11 
Salary x Promotion 240.288 
Job tenure x Promotion 348.797 
Supervisory Behaviour x Salary x Job tenure 194.492 
Supervioory Behaviour x Salary x Promotion 197.67 
Supervioory Behaviour x Job Tenure x Promotion 378.179 
Salary x Job Tenure x PrDmotion 
Supervisory x Salary x Job tenure x Promotion 
Behaviour 
Total 
197.568 
190.95 
151 .229 
3 . 542 
194.492 
197.67 
25.857749 
0.2559189 
5.84H04S9 
0.2598633 
0 . L3b9696 
0 . 1648221 
:^ .761202 
14 884096 
9.1690758 
9.2919695 
13.488027 
7.521032 
7.6439257 
14.624233 
7.6399913 
7.3840623 
* Significant at 0.1 
•* Significant at 0.05 
[41] 
A cursory glance over Table-3.1 reveals that out of 
the four independent variables i.e. Supervisory behaviour. 
Salary, Job-tenure and Promotion earned only Salary 
significantly influenced organizational change which was 
considered as the dependent variable. The value of F(5.848) 
was found significant at .05 level. 
As regards the interaction effects we find that Salary 
in conjunction with the rest of the independent variables 
also yields significant value of ANOVA. More precisely, 
Salary x Supervisory behaviour (F=9.164), Salary x Job-
Tenure (F = 9.169) and Salary x Promotion (F = 9.291) were 
found to be significant at .01 level. It means that salary 
is the most dominant independent varicible and when combined 
with the rest of the independent variables significantly 
influences the perception of organizational change. 
-f-test was applied (Table-3.2) to find out the 
significant differences between high salaried and low 
salaried employees regarding organizational change. 
TABI.B 3 . 2 
S I G N I F I C A N T ~ f VALOB OF ORGANIZATIONAL CHANGS SCORB FOR SAUUJY 
COMPARISON GROOP HRftN COMB S 8 D d f 
SD 
High salary 76.40540S 
4.7477708 0.S767454 271 8.320127 
Low salary 
significant at .01 level 
[42] 
It is interesting that the Mean of low salaried 
employees (x = 81.20) is significantly higher than the Mean 
of high salaried employees (x = 76.40) . It could be easily 
inferred that the low salaried employees endorsed the 
organizational change more than their high salaried 
counterparts. We may be permitted to point out that the low 
salaried employees consider that the intended 
organizational change would be more beneficial to them, 
because the needs of the high salaried employees may be 
satisfied as compared to the needs of the low salaried 
employees. The high salaried employees may be those who 
have served the organization for a longer period of time and 
have earned a greater number of increments. Also, it is 
possible that the high salaried employees might have earned 
promotion. Earning high salary often gets greater 
recognition from the superiors and such employees are 
assigned greater responsibilities as well. In such a case 
the high salaried employees may not be desirous of 
organizational change. Resistance to change is often 
attributed to unknown fears and the high salaried employees, 
preferring status-quo might have resisted organizational 
change because it may bring in its wake changes in status. 
The fear may pertain to change of status and sharing of 
responsibilities with less experienced or low salaried 
colleagues. Our findings are in conformity with the results 
obtained by Eckhardt (1988) , Kozlowski and Hults (1988) and 
Kumari and Dwedi (1988). 
[43] 
The organizational change brought about in HEC, on the 
basis of the negotiations between the management and the 
unions during the period of Strike, led to the revision of 
pay scales. The low salaried employees benefited more by it 
than the high salaried employees. The fulfillment of the 
promise made by the management might have made a favourable 
impression specially on the low salaried employees and the 
ray of hope might have been instrumental in greater 
acceptability of organizational change. 
As mentioned above (Table 3.1) salary in conjunction 
with Supervisory behaviour (F=9.164) yields significant 
value of ANOVA. Further analysis using "t-tesf yielded the 
following results (Table 3.3). 
TAULB 3 . 3 
S I C N I P I C A N T " C VA1WB3 OP ORCANIZATIONAL QIAMCB 0COIU13 
FOR aUPKRVIOOKlf BEHAVIOUR AND SAIAKY 
COMPARISON GROUPS MEAN CXMB. 3.0. SOD d£ C 
E m p l o y e e O r i e n t e d x H i g h S a l a r y 7 4 . 7 5 
S u p e r v i s o r y B e h a v i o u r 
Vo 6 . 8 1 4 3 7 9 6 1 . 3 3 3 2 3 6 1 1 1 6 . 1 6 0 S 1 0 2 
E m p l o y e e O r i e n C e d x Low S a l a r y 
S u p e r v i s o r y B e h a v i o u r 8 2 . 9 6 3 4 1 4 
E m p l o y e e O r i e n t e d x H i g h S a l a r y 7 4 . 7 5 
S u p e r v i s o r y B e h a v i o u r 
V s 5 . 8 8 2 1 4 1 6 0 . 9 4 4 6 9 4 2 1 5 4 7 . 4 4 1 3 0 8 5 
P r o d u c t i o n O r i e n t e d x Low S a l a r y 
S u p e i r v i s o r y B e h a v i o u r 8 1 . 7 7 9 7 6 1 
S i g n i f i c a n t a t . 0 1 l e v e l 
[ 44 ] 
Significant values of ~t' reveal that the low salaried 
employees whether working under ""employee-oriented' or 
^production-oriented' supervisory styles have obtained 
higher mean values of organizational change. The present 
finding endorses our earlier finding that low salaried 
employees show greater preference for OC than their high 
salaried colleagues. Thus, it is apparent that supervisory 
style when combined with ^low salary' becomes a potent 
variable influencing OC. 
It emerges that enhancement in salary for the low 
salaried employees is more important than the behaviour of 
the supervisors as far as organizational change is 
concerned. As reported earlier the HEC revised the scale on 
the basis of the negotiations and the low salaried employees 
benefited to a greater extent than the high salaried 
employees. Probably this single factor made the employees 
more favourably disposed towards organizational change. 
The researches reported in chapter-I emphasize that 
when changes are initiated and implemented by the managers 
at the top who wield power and authority, have greater 
chances of success (Gehrman, 1986). Pearlstein (1991) 
pointed, out that when top level managers initiate a 
programme, the supervisors, being a link between management 
and workers, get associated with change and development of 
the programme. Thus, in such cases, tacit support of 
supervisors is implied which might have influenced our 
[45] 
result. Our finding lends tangential support to the above 
mentioned researches as well as the suggestion of Beatty and 
Lee (1992) and Gibbons (1992) who explicate that OC 
programmes should be based on supportive link between 
leaders, followers and environment. 
When we analyze the interaction between Job-tenure and 
salary (table 3.4), 
TABLB 3.4 
SIGNIFICANT ~t' VALOBS OP ORGANIZATIOMAL CHANGS SCORES 
FOR SALARY AND JOB TBNURB 
COMPARISON GRODPS MRAN COMB. S.D. SBD df 
High Salary x High Job tenure 76.0SS55S 
Vo 6.22947S7 1.0185921 152 6.3268162' 
Low Salary x High Job tenure 82.50 
High Salary x High Job tenure 76.055555 
Vo 5.9626803 0.9888795 149 6.0361601* 
Low Salary x Low Job tenure 82.02459 
High Salary x Low Job tenure 75.568965 
Vo 6.963371 1.2623937 120 5.4903909* 
Low Salary x High Job tenure 82.50 
Hig.n Salary x Low Job tenure 75.568965 
Vo 6.6778985 1.2247125 117 5.271135 
Low Salary x Low Job tenure 82.02459 
* significant at .01 level 
we observe that when^low salary' combined with ^low tenure' 
as well as ^high tenure' the mean value of OC is higher than 
^high salary' groups. The earlier trend that ^low salary'' 
influences the perception of organizational change is again 
[ 4 6 : 
discernible. 
Few researchers to the best of our knov;ledge hjive 
attempted to investigate the influence of salary and job 
tenure on organizational change. Only Gutherie, Griinm and 
Smith (1991) found that job-tenure and level of education 
significantly influence organizational change process. 
Unfortunately we can not compare our results with any other 
studies. 
The interaction between "salary' and promotion' has 
been analyzed and reported in Table 3.5. 
TABLB 3.5 
SIGNIFICANT ""t* VALOB3 OP ORGANIZATIONAL aiANGB SCORKS 
FOR SALARY AND PROMOTION 
CXMPARISON GROUPS HRAN COMB. 8.D. SBD df t 
High Salary x Promotion 77.0128J 
Vo 5.831833 0.9601506 146 4.5959665* 
High Salary x No Promotion 72.6 
High Salary x Promotion 77.01282 
Vo 6.4778124 1.1405929 131 4.8346846 
Low Salary x Promotion 82.527272 
High Salary x Promotion 77.01282 
Vo 6.1468325 1.012012 146 1.8083155 
Low Salary x No Promotion 78.842857 
High Salary x No Promotion 72.6 
Va 6.5150634 1.1739323 123 8.4564263 
Low Salary x Promotion 82.527272 
High Salary x No Promotion 72.6 
Vo 6.1G212 1.0415874 138 5.9935988 
Low Salary x No Promotion 78.842857 
Low Salary x Promotion 82.527272 
Vo 6.850175 1.2343152 123 2.9849871 
Low Salary x No Promotion 78.842857 
Significant at .01 level 
Significant at .05 level 
[47] 
The results indicate that low salaried and not-promoted 
employees have obtained higher organizational Mean values, 
the exception been the high salaried and promoted who have 
obtained higher OC Mean values. The results, by and large, 
support our earlier findings that low salaried employees 
whether promoted and not-promoted aspire for organizational 
change. In this case the career expectation might have 
played a role. 
Gaertner (1989) suggested that career expectation is a 
predictor of support for organizational change. 
Negotiations of HEC management with the union stipulated 
that in future, designations would be redesigned and 
greater opportunities of advancement would be provided. 
Positive career expectations might have influenced our 
findings. Gaertner (1989) too, pointed out that the 
strongest predictors of support for the new strategy were 
positive career expectations and current career satisfaction 
among the promoted employees as well as among the not-
promoted ones because of the belief that the people had been 
treated fairly during the change process. 
The interaction effects between supervisory behaviour 
and Job-tenure (JT) are reproduced below (Table 3.6). 
[48] 
TABLK 3.6 
SIGNIFICANT ~t' VALOBS OP ORGANIZATIONAL OOVNGB SCORBS 
FOR SUPERVISORY BBllAVIOUR AND JOB TENURE 
COMPARISON GROUPS MEAN COMB. S.D. 
Employee Oriented Supervioory Behaviour x High Job tenure 76.694444 
Vs 6.8569S57 1.3415S61 111 3.06350M 
Employee Oriented Supervisory Behaviour x Low Job tenure 80.804878 
Employee Oriented Supervisory Behaviour x High Job tenure 76.694444 
Vs 6.232S255 1.0065865 152 2.557006: 
Production Oriented Supervisory Behaviour x High Job tenure 79.268292 
Employee Oriented Supervioory Behaviour x Low Job tenure 80.804878 
Vo 6.924576S 1.33S7556 117 2 . 013-16 J b » » 
Production Oriented Supervisory Behaviour x Low Job tenure 78.115384 
Significant at .01 level 
Significant at .05 level 
Low job-tenure is found to be associated with 
production-oriented' as well as -employee-oriented' styles 
for organizational change. It is interesting that high 
job-tenure when combined with production-oriented styles 
yields higher organizational change Mean values. Employee-
oriented style and low job-tenure has greater organizational 
change Mean values as compare to employee-oriented and high 
job-tenured workers. When employee-oriented style and low 
job-tenure was compared with production-oriented style and 
high-job tenure it is found that the former has greater 
organizational change Mean values. 
The present finding may be due to the prevalence of 
rapid advancement in almost every profession. Low job-
[49] 
tenure employees after serving the organization for a year 
only start aspiring for enhancement in grades, assuming 
greater responsibilities and having greater say in the 
affairs of the organization. The negotiations between the 
management and workers might have raised the expectation 
level of the employees, specially the less experienced ones. 
Rahman (1992) obtained similar result. 
The interaction effect of supervisory behaviour/style 
and promotion was found significant (Table 3.1). Further 
analysis is reported in Table 3.7. 
TABLB 3.7 
aiCaJlPICANT 't- VALUBS OP ORGANIZATIONAI, C3UNGB SCXIRKS 
FOR SUPBRVISORY BB]IAVIOUK AND PROMOTION 
CCmPfAIOOH GROUPS HBAN COMB. S.O. SSO d£ t 
Employea Oriented Supervioory B«h«viour x Promotion 78.0S7377 
Vo 6.4S-J0597 1.21B163 H I 2.486145 
Employee Oriented Supervioor/ Behaviour x No Promotion 76.028846 
Employee Oriented Gupervioory Behaviour x Promotion ''6.028846 
Vo 9.6707968 1.759968 122 1 6144511* 
Production Oriented Supervioory Behaviour x Promotion 79.222222 
Employee Oriented Supervioory Behaviour x No Promotion 76.028846 
Vo 6.3230785 1.1059854 138 1.669239* 
Production Oriented Supervioory Behaviour x No Promotion 77.875 
• Significant at .01 level 
*• Significant at .05 level 
Advancement in job or promotion is an important aspect 
of job motivation and satisfaction. Similarly, employee-
oriented style is generally very satisfying. The analysis 
reported above indicate that employee-oriented style for 
[50] 
those who earned promotion as compared to those v;ho were 
not-promoted have greater acceptability for OC. Similar 
result has been found for production-oriented and promoted 
employees. But production-oriented style and not-promoted 
employees are more desirous of organizational change as 
compared to people oriented and not-promoted employees. 
Here , it seems that "promotion' is playing vital role for 
acceptance of organizational change. As mentioned earlier 
designations were changed after negotiations which resulted 
in change of status, sharing of greater responsibility, etc. 
These considerations might-have influenced our findings. 
The results of interaction effect of promotion and job-
tenure are represented in Table 3.8. 
TABLE 3.S 
SIGMIPICANT 'f VALUKS OF ORGAMIZATIONAL QIAHCB SCXIKB5 
VOK JOB TBJnjRB AND PROHOmON 
COMPARISON CROUPS HEAN OOHB. 3.D. SKD df t 
High job tenure x Promotion 79.012345 
1. Va 6.2369539 1.0065345 152 2.2S7B649 
High ;iob tenure x No Promotion 76.739726 
High job tenure x Promotion 79.012345 
2. Vo 6.182B335 1.0210287 146 3.315754 
Low job tenure x No Promotion 75.626865 
High job tenure x No Promotion 76.739726 
3. V3 6.8220388 1.2379555 123 1.7481403 
Low job tenure x Promotion 78.903846 
Low job tenure x Promotion 78.903 84 6 
4. Vs 6.7891973 1.2547359 117 2.6116398 
Low job tenure x No Promotion 75.626865 
* Significant at .01 level 
** Significant at .05 level 
[51] 
Here, again, we find that promoted employees whether 
having ^low' or ^high' job-tenure pin greater faith in 
organizational change. The reasons are almost the same as 
mentioned earlier. 
Uptill now we were dealing with two-way interaction now 
we take up three-way interactions (Table 3.1). It is 
perceptible that all such interactions emerged statistically 
significant at 0.1 level. It becomes clearly evident that 
all the independent variables taken together influence 
organizational change ~t'-analysis for permutation ^md 
combination of the three independent variables is reported 
in Table 3.9. 
TAI1I.K i . 9 
OIGNIl'ICANT "f VAIAItW OK OK(-.ANI7JVTIONAl, OlANCK ;;CX)KK3 
FOR :iUPl'KKVISOKY UKllAVIOUK, .•JAIJU<y AMU JOll TKNUKK 
CX>«PAHICON KKOUPS MKAN COMB. S.D. 
Employee Oriented Supervxooiy Behaviour x High Salary x High ;]ob tenure 73.787234 
Vo 7.9644822 1.9715:3t 
Employee Oriented Guper'.'iGoi-y Behaviour ,x Low Salary x High ;]ob tenure 83.26 
Employee Oriented Super-.'lsoiy Behaviour x High Salary x High ]ob tenure 73.787234 
VD 12.299S53 3.5600324 SI 2. S3?' 
Employee Oriented Super^.'iDoiy Behaviour x Low Salary x Low ;]ob tenure 83.875 
Employee Oriented Supervisory Behaviour x High Salary x High ;]ob tenure 73.787234 
Vo 6.9784741 1.4'26464 36 
Production Oriented Super'/lGory Behaviour x High Salar-/ x High ]ob tenure 79.011627 
:52 ] 
Employee Oriented Supervioory Behaviour x High Salai-y x High job tenure 73.787234 
V3 7.1910-135 1.5P76nB a-) 5 . "'b >l;: •'v ' 
Producciou Oriented Superviooi-/ Behaviour x Low .'Salary x High job tenure 82.75641 
Employee Oriented Supervioory Behaviour x High Salary x High job tenure 73.787234 
VT 6.9785611 1.4554738 90 4.7B003!-
Production oriented Superviaory Behaviour x Low Salary x Low job tenure 80.744444 
Employee Oriented Supervioory Behaviour x High Salary x Low job tenure 74.6 
Vo 10.161905 2.8742206 48 3.0129;iO-' 
Employee Oriented Super'/ioory Behaviour X Low Salary x High job tenure 83.26 
Employee Oriented Supervisor^/ Behaviour x High Salary x l/av job tenure 74.6 
V3 15.806968 5.0606988 19 :.a'J2''S0,-
Employee Oriented Supervioory Behaviour x Low Salary x Low job tenure 83.875 
Employee Oriented Supervioor"/ Behaviour x High Salary x Low job tenure 74.6 
Vo 8.5297167 2.1452834 66 :.056-lJ0.-
Production Oriented Supervioory Behaviour x High Salary x High job tenure 79.011627 
Employee Oriented Superviooi-/ Behaviour X High Salary x Low job tenure 74.6 
Vo 9.8S37512 2.2681744 6; > S-JSIdfl' 
Production Oriented Sviparvioory Behaviour x Low 3«l»ry x High job tenure 82.75641 
Employee Oriented .Ouperviooiy Behaviour x High .'jalai-y x Low ]ob tenure 74.6 
Vo 8.4541257 2.10B82B3 68 ; ')lJ6Vi, 
Production Oriented Supervioory Behaviour x Low Salaiy x Low job tenure 80.744444 
Employee Oriented Supervioor-/ Behaviour x Low Salary x High job tenure 83.26 
Vo 8.9586495 2.253163 66 IBH^',;-;; 
Production Oriented Supervioory Behaviour x High Salary x High job tenure 79.011627 
Employee Oriented Supervioory Behaviour x Low Salary x High job tenure 83.26 
"*''' 9.4548668 2.5069305 56 3.264646 
Production Oriented Super-vioory Behaviour x High Salary x Low job tenure 75.075757 
Employee Oriented Supeir/ioory Behaviour x Low Salary x Low job tenure 83.8757 
^° 14.435442 4.3S75524 47 2.001100.' 
Production Oriented Supervioory Behaviour x High Salary x Low job tenure 75.075757 
Production Oriented Super-vioory Behaviour x High Salary x High job tenure 79.011627 
'^^ 8.0963002 1.873823B 74 2.100.HS.." 
Production Oriented Supervioory Beha%'iour x High Salary x Low job tenure 75.075757 
[53] 
Production Oriented Siiperviooi-y Behaviour x High Salary x High job tenure 79.011G27 
Vn 7.7872531 l.7:j9(;';f. a:, :,i7-r;i', 
Production Oriented Superviooi-y Behaviour x Low Salary x High job tenure 32.75641 
Production Oriented Superviaory Behaviour x High Salary x Low job tenure 75.075757 
Vo 8.3747213 1.9B08292 70 3.877.193H 
Production Oriented Superviaory Behaviour x I^w Salary x High job tenure 82.75641 
Production Oriented Superviaory Behaviour x High Salary x Low job tenure 75.075757 
VG 8.0694456 1.8493853 76 3,065n3> 
Production Oriented Superviaory Behaviour x Low Salary x Low job tenure 80.744444 
Significant at .01 level 
Significant at .05 level 
A c r i t i c a l sc ru t iny of the r e s u l t s indica te that 
"low'and "high' sa la ry as well as "low' and "high' job-
tenure immensely influence organizat ional change. Again 
sa lary together with promotion, job-tenure and supervisory 
s t y l e s , by and l a rge , influence OC. In other words a l l the 
independent va r i ab l e s cumulatively influence OC. 
TABt^K 3.10 
aiGNlPtCANT "f VALUK3 OP OKGANlr^TIOKAI, QIANGR nC^KKa 
FOR BUPPBRVISOKY BKJIAVIOOR, aWJVKY AND PROHOTION 
COMPARISON GROUPS HBAN COMB. 3.D. SKD ,if 
Employee Oriented Supervioory Behaviour x High Salary x Promotion 77.290697 
Vo 7.6224789 1.8315924 7r, J.S22m75 
Employee Oriented Supervisory Behaviour X High Salary x No Promotion 70.655172 
Employee Oriented Super-.rioory Behaviour x High Salary x Promotion 77.290697 
"v= 7.8671612 2.0323174 64 2.210240B 
Employee Oriented Superviaory Behaviour x Low Salary x No Promotion 81.782608 
Employee Oriented Supervisory Behaviour x High Salary x Promotion 77.290697 
Va 7.090989 1.5900706 78 2.3191993 
Production Oriented Superviaory Behaviour x Low Salary x Promotion 81.932432 
Employee Oriented Superviaory Behaviour x High Salary x Promotion 77.290697 
'•'^  6.6156945 1.3S60901 
Production Oriented .Superviaory Behaviour x Low Salary x No Promotion 80 ."76569 
: 54 ] 
E T . o l o y e e C r l c - n t e d r^upc-r-.-lDOiy hfb^viauv s .High S a l a l - y ,•>: No Px-omot . lo i l 7 0 . 6 5 5 1 7 2 
*' 1 5 . 2 0 2 . -1 2 4 . 5 <:• 1 6 'J 'i 9 -1 ^ 
ExDlovee Oriented .Tupel-.'i soiy Behovviour x i^w .jalrtiy x Pl-omoCloil 82.16SSS6 
Employee Oriented Supeir/iaory Behaviour x High Salary X Ho Promotion 70.655172 
V3 10.45483 2.9191443 50 J.81iao2a 
Enolovee Oriented Supervioory Behaviour x Low Salary x No Promotion 81.782608 
Employee Oriented Super^.'i 30i-y Behaviour x High .'Salary X No Promotion 70.655172 
Vs 11.41831 2.8672027 62 2.4-'6')6a; 
Production Oriented ouperviaor-/ Behaviour .x High Salary x Promotion 77.757142 
Er.plovee Oriented Super^/ioory Behaviour x High Salary x No Promotion 70.655172 
Va 3.633448 :.:947982682.4(.9/7J4 
Production Oriented Super^/i oor^/ Behaviour y. High Salary x No Promotion 75.829268 
ET.plovee Oriented Super^/iaor-y Behaviour x High Salary x No Promotion 70.655172 
Vo 9.2077387 2.2243005 64 S.U''Oo:53 
Production Oriented Supervioory Behaviour x Low Salary x Promotion 81.932432 
E::;Dioyfe Orlt^nted .'jupef.'lJoi"^ / aeh.-iviour x High Sal*il-/ x No Promotloji 70.655172 
V:l a, 5286515 2 01JvO4S 74 ', O-.irn' 
I':.eduction Ofit^nted .'jup^rviiiory Behaviour .•< Low .'jali»ty x No Promotion 80.776595 
;:'>y^f Ori'-ntt^d .•jupf^ rviooi-.' Bf?ii.iviour .x Low r;.*!,!!-/ x rromoti-.)n R2.1{'6<>6fj 
'•:•' ;3. 177176 ).-:'i«(Vi 
M'.Mct i':-!! Orif*ntrd .ivip^ r^vi c-f^ r-/ H^h-Aviovar x High .'J^I.TLY X N O Promotion 75,829261 
•,i..y'-e Orlpntnd ;:iiperviool-/ Bph.wlour x I^-'W .•Jal.H"'/ x No Promotion 81.782608 
'•'•"'• 9.0194 93 :,;4 97;il.l .,,: : 
eduction Oriented .luper^.'icor-/ Behaviour x High Salar"/ x No Promotion 75.829268 
Production Oriented Super\-inor-..- Behaviour x High Salar"/ x Promotion 77.757142 
'•'= 10.649129 2.5109911 70 1.I,(-:H055 
Production Oriented Supeir.'icor-/ Behaviour x Low Salary x Promotion 81,932432 
reduction Oriented Super'.'iDory Behaviour x High Salary x No Promotion 75.829268 
'° 8.0486423 1.3250586 76 3.J44ii92' 
f rociuctiori Oriented Super-^iDor-/ Behaviour x High Salary x Promotion 81.932432 
.-oduction Oriented Supervisory Behaviour x High Salary x No Promotion 75.329263 
•'^  ".5327629 :.?:97j56 86 
.'ocuction Oriented Super'/isoiy Behaviour x Low Salar-/ x No Promotion 30.776595 
' ::ic:nlf leant at . :: 1 level 
' :; icni f leant at .25 level 
[ 5 5 ] 
TABLB 3.11 
SIGWPICANT ~ f VALUES OP ORGANISUITIOMAL aiAMGS SOORBS 
FOR SUPPBRVISORY BBHAVIOOR, JOB THNURB AND PROMOTION 
COMPARISON GROUPS MHAN COHB. S.D. SBD 
Employaa oriented oupervioor x High Job-tenure x No Promotion 75.43 5483 
Vo 9.091393 2.6074706 49 1.7122IJ22 
Employee oriented supervisor x Low Job-tenure x Promotion 79.9 
Employee oriented oupervigor x High Job-tenure x No Promotion 75.435483 
Bmployeo oriented supervioor x Low Job-tenure x No Promotion 80.142857 
VB 9.8712876 2.7898756 SO 1.687306 
Employee oriented supervisor x High Job-tenure x No Promotion 7S.435483 
Vs 8.6189512 2.0268187 70 2.2e72G!;2'' 
Production Oriented Supervisor x High Job-tenure x No Promotion BO.071428 
Employee oriented supervisor x High Job-tenure x No Promotion 75.435483 
Vs 
Production Oriented Supervisor x Low Job-tenure x Promotion 79.453125 
9.3504014 2.3S637S 61 1 .70500 9f,'^ * 
Employee oriented supervisor x Low Job-tenure x Promotion 79.9 
Vs 
Production Orient»d Supervioor x Low Job-tenure x No Promotion 75.73913 
7.6557249 2.0505206 64 2.02917(1 
Employee oriented supervisor x Low Job-tenure x No Promotion 80.142857 
Ve 8.3878079 2.209(063 65 1.993533 
Production Oriented Supervioor x Low Job-tenure x No Promotion 75.73913 
Production Oriented Supervisor x High Job-tenure x No Promotion 80.071428 
Vo 7.0719495 1.5093032 86 2,87039f' 
troduction Oriented Supervioor x Low Job-tenure x No Promotion 75.73913 
'reduction Oriented Supervisor x Low Job-tenure x Promotion 79,453125 
Vo 
loduction Oriented Supervioor x Low Job-tenure x No Promotion 75.73913 
.•jigni ficant at .01 level 
Significant at .05 level 
[ 5 6 ] 
TABLB 3.12 
3IGNIPICANT ~t' VALOBa OP ORGANIZATIONAI. aiANCB SCORBS 
FOR OALMCi. JOD TBNUKB AMD PROHOl'ION 
COMPARISON GROUPS HBAN OOHB. 3.D. 3BD df 
High Salary x High job tenure x Promotion 77.481132 
Vo 7.0187107 1.5036247 88 2.8543977 
High Salary x High job tenure x No Promotion 73.189189 
High Salary x High job tenure x Promotion 77.481132 
VD 8.9278674 2.1662613 66 a , OOSf.r, 12' 
High Salary x Low job tenure x No Promotion 73.136363 
High Salary x High job tenure x Promotion 77.481132 
Va 8.92807 2.1193434 69 1.6341438 
Low Salary x High job tenure x No Promotion 80.944444 
High Salary x High job tenure x Promotion 77.481132 
Vo 10.668447 2.7326298 60 2.859687 
Low Salary x Low job tenure x Promotion 69.666666 
High Salary x High job tenure x Promotion 77.481132 
VD 8.516423 2.0S07274 67 1.7732805* 
Low Salary x Low job tenure x No Promotion 61.117647 
High Salary x High job tenure x No Promotion 73.189189 
Vo 7.0556271 1.7792167 60 2.18668111 
High Salary x Low job tenure x Promotion 77.08 
High Salary x High job tenure x No Promotion 73.189189 
Vo 8.3395581 2.08891 63 3.8075685 
Low Salary x High job tenure x Promotion 81.142857 
High Salary x High job tenure x No Promotion 73.189189 
Va 8.0700266 1.8892271 71 4.1049882* 
Low Salary x High job tenure x No Promotion 80.944444 
High Salary x High job tenure x No Promotion 73.189189 
Vo 7.S980093 1.8050461 69 4.3923853 
Low Salary x Low job tenure x No Promotion 81.117647 
High Salary x Low job tenure x Promotion 77.08 
Vo 8.3585712 2.2162509 56 1.7794181* 
High Salary x Low job tenure x No Promotion 73.136363 
[57] 
High S.\lrtry x Low job tenure x Promotion 77.06 
Va 8.7553792 2.40914eS 51 1.6f!f.|:a(, 
Low .lalaiy x High job tenure x Promotion 81,142857 
High Salary x Low job tenure x Promotion 77.OB 
VD 8.3887029 2.1839274 59 1.76::-492a 
Low Salary x High job tenure x No Promotion 80,944444 
High Salary x Low job tenure x Promotion 77.08 
Vo 10.469743 2.9059326 
Low Salary x Low job tenure x Promotion 69.666666 
High Salary x Low job tenure x Promotion 77,08 
Vo 7,8486829 2.0678218 57 1,9526087 
Low Salary x Low job tenure x No Promotion 81.117647 
High Salary x Low job tenure x No Promotion 73.136363 
Vo 9.4842474 2.4368664 59 3.2855695' 
Low Salary x High job tenure x Promotion 61.142857 
High .'3«ljry x Low job tenure x No Promotion 73.136363 
Vo 9,1009907 2,1933317 *,7 3 . 5 5'/'> I a' 
Low Salary x High job tenure x No Promotion 80,944444 
High .^ jalary x L<3W job tenure x No Promotion 73,136363 
Vo 8,6903306 2,1236204 65 l.TSHigl' 
Low SalaiY X Low job tenure x No Promotion 81,117647 
Low Salary x High job tenure x Promotion 81,142857 
Vc3 11.389669 3.0720716 53 3.7356521* 
Low Salar-/ x Low job tenure x Promotion 69.666666 
Low Salary x High job tenure x No Promotion 80.944444 
Va 10.802066 2.7500709 61 4.1009044 
Low Salary x Low job tenure x Promotion 69.666666 
Low Salary x Low job tenure x Promotion 69.666666 
Vd 10.477754 2.7009198 59 4.2396597 
Low Salary x Low job tenure x No Promotion 81.117647 
Significant at .01 level 
Significant at .05 level 
[ 58 : 
TAIU.K 3.13 
SIGNIKICAhrr 'f VAI.URS OP OHGANIZATIOHAL QLANGK SCOKR3 
FOR SUPPBRVISORY BEHAVIOUR, SALARY, JOB TKNURB AND PROMOTION 
COMPARISON GROUPS MBAN CX>MB. S.D. SBD df 
Employee Oriented x High Salary x High Job tenure x Promotion 76.15 
SuperviDory Behaviour 
14.042754 4.3942052 45 l.9>.lb744 
Employee Oriented x High Salary x High Job tenure x No Promotion 67.53 
Super^ioory Behaviour 
Employee Oriented x High Salary x High Job tenure x Promotion 76.15 
Supervisory Behaviour 
V3 15.827703 6.6042895 
Employee Oriented ,x Low Salary x Low Job tenure x No Promotion 88.8 
Superviaory Behaviour 
Employee Oriented x High Salary x High Job tenure x No Promotion 67.53 
Supervioory Behaviour 
VO 14.114267 5.6027711 
Production Oriented x High Salary x Low Job tenure x Promotion 78.54 
Supervioory Behaviour 
Employee Oriented x High Salary x High Job tenure x No Promotion 67.51 
•'Jupervioor/ Behaviour 
18.1S5S57 7.6550527 :: . -.-jinzn: 
Employee Oriented x Low Salar/ x High Job tenure x Promotion 84.3 J 
.•JLiperviooiy BehaviO(.ir 
Employee Oriented x High .lalary x High Job tenure x No Promotion 67,53 
-'jUDervicor/ Behaviour 
Employee Oriented x Low Salary x High Job tenure x No Promotion 82.5 
Supervioory Behaviour 
Employee Oriented x High Salary x High Job tenure x No Promotion 67.53 
Supervioory Behaviour 
Emoloyee Oriented x Low Salary x Low Job tenure x No Promotion 88.8 
Supervioory Behaviour 
Employee Oriented x High Salary x High Job tenure x No Promotion 67.53 
•3uper^ .'loor"/ Behaviour 
Vo 
.Production Orienteo x High Salary x High Job tenure x Promotion 78.8 
•jUnei'-.'iGor-/ Behavi, ur 
18.50045 6.6490154 
18.609961 8.5184788 20 I.<9i924S 
18.932055 6.4002008 
[59] 
Employee Orienned >; High flalai-y x High Job tenure x No Piromocion 67, S3 
3'jperviDOi-," Beha\-iour 
V3 16.518001 5.53097 3S I.(.5109 
Produccion Orienced x High .salary X High Job tenure x No Promotion 76.90 
Supervioor-/ Behaviour 
Smoloyee Oriented x High Salary x High Job tenure x No Promotion 67.53 
oupervioory Behaviour 
V3 17.109525 5.8440131 33 2.;i618133 
Production Oriented x Low Salary x High Job tenure x No Promotion 81.35 
Superviaory Behaviour 
Employee Oriented x High Salary x High Job tenure x No Promotion 67.53 
SuperviDor-/ Behaviour 
21.972252 7.681563 
Production Oriented x Low Salary x Low Job tenure x Promotion 82.55 
Super^/iaory Behaviour 
Employee Oriented x High Salary x High Job tenure x No Promotion 67.53 
;:uper'/i3or"/ Behaviour 
73 17.667631 5.689516 
Produccion Oriented x Low Salaiy x Low Job tenure x No Promotion 77.81 
:;vipti-/i3or-/ Behaviour 
Significant «t .01 l«v«l 
Significant jt .05 level 
The ab r idged f i n d i n g s a r e p r e s e n t e d because i t wais 
r e a l i z e d t h a t d i s c u s s i n g the va r ious combinat ions had become 
monotonous. 
Summarizing our f i n d i n g s we may conclude t h a t low 
s a l a r i e d employees favourab ly endorsed the o r g a n i z a t i o n a l 
changes brought about by EEC. The supervisory 
s t y l e / b e h a v i o u r d id not emerge as de te rminan t of OC because 
the h i g h e r management i n i t i a t e d and implemented the 
n e g o t i a t e d change. Another important f a c t o r r e s p o n s i b l e for 
a c c e p t i n g OC was promotion. Wherever sa lary and promotion 
were combined they in f luenced OC. To be more p r e c i s e , i t 
[60] 
may be visualized that salary and promotion are significant 
for organizational change and tenure only plays subsidiary 
role. 
A deeper analysis of present investigation reveals that 
organizational change is more acceptable by those 
employees who are paidless and not-promoted in the EEC. As 
we have discussed in the preceding chapter the strike took 
place in HEC in 1984 for 72 days and EEC incurred heavy 
losses. A commission was setup under Dr. Vinod Kumar of the 
Indian Institute of Management (IIM), Calcutta. The strike 
was called off following an agreement between the labour 
commissioner, workers and the management. After the 
negotiation with the Management and registered Unions, some 
changes were implemented by the management in which creation 
of new designations was an important ingredient. The main 
objective of the change was to provide liberal promotion to 
the employees. The investigation was conducted after the 
management revised pay scales, provided interim relief, 
modification of lumpsum payment, fixation of minimum wage, 
wage structure/salary, grades option for growth, revision of 
Dearness Allowance (D.A.), fitment procedure in the changed 
scale of pay, changes in House Rent (H.R.A.), City 
compensatory Allowance, Night Shift Allowances, Festival 
Advance, Conveyance Re-imbursement, Contributory Provident 
Fund, Pension Scheme, Washing Allowance, Welding Allowance, 
Leave Travel Assistance, Employment to widows or dependents, 
etc., motivated the workers to accept the change. It is 
[61] 
observed that employees with high job-satisfaction have 
different expectations about the organization ability to 
change than employee with low satisfaction (Pond, Armenakis 
and Green, 1984) . Elaborating it further, these changes 
seem to have minimized resistance to change and motivated 
the low paid and less experienced employees to favourably 
perceive the O.C., These reflexions are perceptible in our 
findings. 
It is advocated that employees resist change unless it 
is accompanied by rewards and recognition (Kruger and 
Miller, 1976; Mumford, 1969; Lucas, 1975a; Eindor and Segev, 
197 8; Grindlay and Cummer, 197 3; Dickson and Simons, 197 0). 
It is also found that a groups of workers resist change 
because they were deprived of proper participation. For 
overcoming resistance 'participation' and 'group dynamics' 
are suggested as tools (Cartwright, 1951; Kotter and 
Schlesinger, 1971). Participative management may be the 
most important factor in successful implementation of 
change. Participation is instrumental in removing the 
obstacles to organizational development, increase trust 
between employer and employees (Darcy & Brain, 1991; 
Liebowitz & Menelow, 1988; Pasmore and Pagans, 19 92; Singh, 
1983). It is also found that the tendency of the not-
promoted employees is that they want more change in the 
organization. Promotion or upward mobility brings about in 
its wave change in status, recognition for good work done, 
higher salary, greater responsibility and mere participation 
[62] 
in the affairs of the organization. Apart from it promotion 
provides impetus to initiative and enterprise and at the 
same time minimizes discontents and unrest. Good 
advancement policy may also generate a sense of loyalty an^ 3 
spirit of cooperation (Yoder, Turnbull and Stone, 1958). 
Career expectations have been suggested as predictors of 
support for organizational change (Gaertner, 1989). Our 
findings seem to endorse the suggestion of Gaertner (1989). 
Our findings too indicate the inclination of low 
salaried employees towards organizational change. 
Apart from all these incentive programmes provided by 
the management we cannot forget the manager's or 
supervisor's role in implementing the change process. 
Managers must be assessed on the basis of how well they 
manage and develop their subordinates. Employees behaviour 
such as absenteeism, lack of punctuality, indiscipline, 
disorganized work habits, lack of interest in work etc., 
affects the management as well as the organization. Many 
times employees who are skilled and highly motivated can not 
realize their potential because of organizational 
canstraints. Given the proper motivation, employees are more 
likely to put in a little more effort. The only way to 
ensure the cooperation of workers is to share with them the 
gains from the organization both the monetary and non-
monetary terms. Recognition and sense of loyalty is 
important for the change process. An atmosphere of mutual 
[63] 
trust, open two-way communication between management and 
workers, team-spirit, genuine concern supportive environment 
and commitment to HRD are the well known principles for 
creating a healthy motivational climate (Likert, 19 51 
Walton & McKensie, 1956; Ginzburg, 1975; Sollenberger, 1967 
McKinsey, 1968; Diekson and Power, 1973; Lucas, 1978; 1974a 
1974b; Swanson, 1974, Beer, 1991; Guthrie, Grimm and Smith 
1991; Fox, Ellison and Keith, 1988; Sparrow and Pettigrow 
1988; Harris and Harris, 1983; Gluskinos, 1987; Brown, 1992 
Edwards & Kleiner, 1988; Gronson, 1991; Burke & Litwin 
1992; Selby, 1989; Beatty and Lee, 1992; Gibbons, 1992 
Covin and Kilmann, 1992; Collins, Hatcher and Ross, 19 93 
Sinha, 1976; Krishnamurthy, 1977; Dayal, 1969; Ansari, 1986 
Maheshwary and Ganesh, 1974; Kumari and Dwiwedi, 1988). 
It is also possible to implement change by eliciting 
cooperation and participation from workers. Worker's 
participation in the process of change is important for 
creating the right climate. Thus, it could be concluded 
that leadership aspect of management plays a pivotal role in 
glavanising the entire organizational environment. 
Instilling the appropriate values, culture, innovative 
approach, ability to adapt to and manage change, sustaining 
high morale in the organization is the leadership role. 
Supervisors have to be leaders and motivators in bringing 
about the change. 
The present findings also ascertain the result thac 
changes brought about in EEC is based on the negotiations. 
[64] 
studies confirm that imposing change will not work unless 
followed by negotiated change (Boulden, 1983; Boulden and 
Lawler, 1982) . Edwards and Kleiner (1988) have concluded 
that the strategy for carrying out change depends on the 
type of corporate culture that exists within the 
organization, the stages in the organizational development, 
and the type of change desired. If such type of culture and 
climate will exist within the organization employees of the 
same work environment will influence others coworkers for 
the implementing of change programme (Likert, 1961; Judson, 
1966; Lewin, 1947; Blake, Mouton, Barnes and Greinder, 1964; 
Greiner, 19 67; Agnew and Hus, 1960; Tannenbaum, 1968; 
Georgopoulas and Tannenbaum, 1957; McMahon, 1976; Griffin, 
1991). 
It must be borne in mind that the implications of the 
present study are limited in the sense that the study was 
conducted in HEC which went through the turmoils of strike, 
entered into the negotiations with the workers and certain 
changes were proposed and implemented. Thus, such 
conditions may not prevail in every organizations. An 
organizational change in other organizations will be 
different than HEC. In other words a finding of the present 
study cannot be generalized rather it is specific to certain 
conditions. 
Realizing that OC and OD have to be a continuous 
processes it is suggested that OC researches should be more 
[65] 
extensively and intensively persue. Some new variables 
should be introduced such as -- organizational climate, work 
commitment, interpersonal interaction between workers and 
supervisors to determine their relation with change 
processes. Also OC researches in different organizations 
are needed to more clearly pin point the legends of OC since 
a reliable tool of measuring OC has been developed the 
researchers would to be motivated who undertake OC studies. 
The present fiscal policies of the government combined with 
liberalization, new challenges have been thrown to the 
student of Organizational Behaviour. OC studies have 
assumes significance during the present transitory period. 
[66] 
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APPENDICES 
APPENDIX - I (A) 
ORGANIZATIONAL CHANGE SCALE 
Please read carefully each statement and indicate 
the extent to which you observe the aspects mentioned belov/ 
in your organisation. In this regard you have to follov/ the 
procedure as indicated to give your response. Please note 
that you have to evaluate each statement. 
Please put (5) within bracket if you fully "AGREE" 
with the statement. Put (1) within the bracket if you fully 
"DISAGREE" with the statement. In this manner you have to 
put (4), (3) and (2) accordingly. 
*********************************************************** 
In recent past certain organisational changes have 
been introduced (such as changes of designation, payment of 
interim relief, revision of pay, rescheduling of work, 
etc. ) 
THE CHANGES WIOULD LEAED TO :-
1. Better coordination between the departments 
2. Increase in efficiency of v/orkers 
3. Improvement in condition of work 
4. Increase in productivity 
5. Higher wage 
6. Poor quality of workers behaviour 
7 . Recognition for good v/ork 
8. Increase in efficiency of the orgnnination 
9. Better standard of living of the v/orkers 
10. Proper utilizationof abilities of v/orkers 
11. Getting better facilities to workers 
12. Workers participation in management function 
13. More congenialwork environment 
14. Better supervisory control 
15. Sympathetic hearing of worker by the management 
r 1 1 
16. Improving prestige of the orgnisation 
17. Greater opportunities to displaying ones talent 
18. Quicker promotion 
19. Improvement in job satisfaction in terms of 
payment of interim relief 
20. Greater feeling of security 
21. Greater possibility of upward mobility 
22. Better interaction between supervisor and 
subordinates 
23. Development of greater opennes in the organisation 
24 . Increase in managerial functions 
25. Increased job involvement 
Please furnish following information : 
Age Designation 
Department/Section Salary 
Material status Education 
Total experience 
No. of Promotion earned 
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I ^?r cRt^f qs-f qr?r?T ^ T ^ | q -^^m \^\ % i frtrq-r %>^\^ ^'(wi, fqr srrtTT^ ^ x ^ i ?q 
iTT^r qr=^ [ 5 ] 3r '^ ^r'^e: [ P T ^ T R VTJTT^ % i^q-Tfr] it ^TTrifq;, qff^  arrq' 
^r^JT ^ " ^ t t cTT^ f r ^ c r " 1 1 q ^ (1) a r ' ^ vrTrrfcr SPTT anq- ^i^^r-% "^^(1 cTTf 
s r ^ ^ r r " I I ?#^^ ^ 1 3rrq 4 , 3 ^x 2 ^'^, 3rq-?r1 ^ ^^^ qr s r ^ ^ ^ a t % ^cTif^^ 
• • • • • 
I 
1 farvrriff ^ q>^ ^Fg-qr STTT^')" ftr^rrtr i 
• 2 . .cf7JT= r^frir> ^ t ^T'TTfearer ^ ^r^T^r i 
•7 
12 ^f!3T ^ ^^T^V ^ ^jf^rfTJTt EFT mn ^rrr i 
13. 
•14. ^^CTTITT f^T§T^ ffrzT^^q- (Supervisory Control) i 
I 3 j' 
2b 3|TrR- aF7t^  ^Tnq (Job Involvement) it sTstcTft i ( ) 
• • * • • 
vi'^ • q:?M"^r^?T f ^ - m n 
^fl- " •••••""—f5r^[rrM/3rr^^i%^ rsRTT-
[ 5 ] 
m m m mimim scyEouu 
4. 5r?f=^TfTiff ^^ -f ^T«n- t^fTT ^r^fT I I 
6. % ^ 1 ^ 1 qriT^T '^V ^ t 3TT^"t^^T ?T5r Wtnt % ^ m % ^T^T ^F^cf JT|t t^cTT I 
10. ^f^^ cTTT^q- % r^ qrr ^q'-^rft T^ sfq-^r^r ^{i fT^r^r ^ r^r^ rr i 
12. g;'Ti (Higher Management) ?r F?fT j^tr 3TT^ !?ff ^t T^TT^  ^•?;^ ^  q-^ vT 
1 3 . ^JT^TfTJff % ^iq; ?T7?=i" s'-rfffTT F^ F^ rT ^TcTT | 1 
14. ffrtf ^ft HTTf^Tfr -ii^^di f^TT?"-JTT qfT ^5T qr i ^ T ^ ^ T ^^^TT 1 1 
1 5 . sr!?r flTST qriTT ?F^-^ ^ T?T =^^^lFl[;?Tli qft ' JTR^Rlf ^T K T R 'ITIT ^ ^ T 
16. ar^sr TTTTT ^r^ --u^ TH^frd T^ '^^ TTT ^^.^T STR^T^K ^ft | i 
17. 3rq-^rFr^T -r.t F^BT^^ ?TJT^ TT3ff q-^  M'>-^ ?r fV^T^ n^5?r T T ^ T^T ar^^r^ 
F3T?r^ T 11 
18. ^^^iF7:?ff t 'FTiffiTT F^Tjf F?p^ T ^ T?TT =?TF|^' srHf ^T^ vrff J?T'?;^ T I 
19. qTif^ rFTqf % srr^-^rT ^^jt ^?r ^ ^C^T?^ q- ^ift srrd^ 11 
20. ?|cf sr^^r Jfrr^  ^x^ ^T^ sFTr>rFijff r^t p ^ ^ T i f^m ^\m 11 
21. qFJT r^fi^ ff 5Ft §'< ^^TT ?r ^^mm ^x^j F^^ rei | i 
22. j^f=5rrFTJff % JPTTT % ^ isli (Hours of work) ^ sft^ ^ sfRm T^^ ^T 
[ 6 ] 
23. ^^ ^^'^lf\^l ^T ^m ^^t JTT? T^T ufT ?Ffq7cTT I ( ) 
24. 3Tq^  m^ ^TTT qv?;^  HTT^  t^rq-^ TfTJrf qT T^ ^^TT^ ^TVT^T =^T%_tT fcfr % 
25. T^T^  ^  mmx^ 'Te^t 5> 5n^ q-< ^^]^^; %?Tf ^TT ^ r^r^r ?T|f | i 
26. f^^t ^1 T^f=^ T<V ^> 3rq% ^ ^ % gcTif^ ^F ^T^ ^\^ ^ "oz 5|l:' ^\ ^rat | 
27. J^T^Tf^ jff ^> srq^ ^ ^>2:r ?r§7 ?T^ §TCTT | I 
28. 35qT (Higher Management) ^ T^rr lyq sr^ff^T an^rf ^ ^R?r ^T 
29. -^^ ^TfTTli ^ ^^^, 3TT^ ?r (Order) % ^ q 5f "^t ^ Tcft | i 
30. F^ff^ Tf^ ?ff % R-ftT &rq^  f^ OsTq^ lf (Supervisors) ^ T^Tcf ^x^ ^ ^l^T 
31. ^iftq" ^ %ar?r ^C^RR' ft srg f^ ?rft ?>fTT i 
32. feffy qTTq--f?T9rq- qr)- srivft^ r^T ^t ^Trft | , sirfq^ cr f^Sr^ ^ ^^) i 
33. ?T^ 'V ^ rr^^rfTiff ^ ?TT«r r^^ f^ r PTSfff^ cr STSTSTT r?rf«r^ ft-i['=ff % srierR qT 
fit f^fft T F ^ T 3TT ^^cTT I 
34 . - 5r?45r sq-f^^r ^ srq^I ^JTI^TCTT ?TTq- ^FR ^1^ ^ s^cftcT ^FT^T ^Pf^IT | 
3 5 . ^'+ft ^rff^Tf^iff % T^T'iT ?t=Fcft ^T oq-Ef^ TT ^ ^ %q"T ^T ?r^^T I 
36. qr^^rfT^f % ^ Tfcf ^^ T^^ jPcT q^- (Sympathetic) -^^^^JT xm ^ m i | i 
3 7 . f^q-TT K- JpTT % q-2:qT^ % fr-frr ^FTq^rf^q-f J^t ^ m ^ ^^T 3TR?JT^ ^T t^ | 
3 9 . ^^ ^ qTTT ^ TT^^ qPM 'T.ri^rl- TTT ^?Tr'Tl^ cT'-iT 'TT^T ^^ TT ^ q^T ^t ^ t 
40 fv'ft vpr 'PT??! q i ^-3^ 3TrcTq7Tri'q"> i.t r^"rT^ ^^ ^ q^% srq^ ^T'4 q?T^  
41. srFa-'T n- STFCT-F '^TTqTi ft ^?frq qrr ^^ aq- i^ -^^ q- ffft ft^ri t 
42. ugifj it 31 T-a^ ^cqi^^f gr ^cftq <^T ^^ m^ ^FT'^ 'T ^ft 11 
43. qrw 'TT^ T^^ rsr Kf-fT ^ ] ^ q-< "rq-^ ff'Cq't T^ F^TCRt STRT^ ^rft Fq?T qicTT | 
44. q:3t-^ [r<;?fT ^'j ^^^ft -.i^sr^^nT w^m w:\h # ^ ? ^ft ?t ^icfr 11 
45. ?Hq-^ ifczff ^ T^^ qq'r % 'Fi'Tf % FrqzT ^ g;^ 'TT ^^ ^ q^ i'T ^^cfr ^ft ^?cft 
[ 7 ] 
47. ^^^irTJTf ^> JPT^  ^ E^Tl^ ^^H ^  ^^'T HT"^^ ^ ^ ^ ^ ^ ^ ^^T ^f^cT ^^ ( ) 
4 k ^^T f^^t^Tf (Supervisor) ^ T | , ^ ^ T f t ^T'J ftfTT =^Trf'T i 
4 9 . JfJjf^ ^TfTJlf ^ SFR ^ ^ r ^ ^r=^ ^cq?^ ^ ^ ^ ^T JTJTm ^TcTT f I 
5 0 . g-ctTT??f ^ mm 7T 'ffcT ilfyWT sftv ?f|y r^TT f 1 
51. q5>?fTf^  ^ RrtT ^?ff vftnf qri ?TT^ s^rfTT ^ r^f^ tr piT^ rir qn^T t^ T^ HIFCT 
53. 3fRj5{T ^cTR^r % r?rt^  r^mF^T f^ frsiTn- (General Supervision) ^ 
£ 4 . ^#^TTf?;jff W^ ^^ ?^q- F^n?^^ ^T^T =^TFf'T Fq: c-pVr ?[T ^Tif F ^ ^ cTTf ^ 
F^qr 5[TiTJTr i 
55. arFysFT ^ T T ^ ^ ^x;?r ^T^ Efrif^ TFT^ ff ^> ft T?"\-fTFcf ft^t =5rrFfiT i 
56. ^^^iF^qlr ^ fnjf ^ ^^fdr ft?fr q-^  ^ | ^^ri-fTT ^ ^ ^ T STR^IT^ ^(^] 11 
57. qriT=^ TF^ irf ^j '^^^ %£r?r S^ TF^ CTC^  r^i^ -^sfr ^ f^f % ft STTSTTT ^T ?T|f 
Fqrq-T 5TTriT 1 
58. q7;f=5nFTiff ^ -^x m FTT^T^TT ^?r^T ^F^T^ ?T^^  i}m 11 
59' srq-^  ^[JT if f 9r?r S^ TF^ CT ^ r srr^T ^FT^T f i 
60. F^rfTiwl'(Supervisors) ^ !T^^^3n^?T^T ^<t ^ T ^ ^ ^T^T ^\^\ 
-ri%.tl 1 ( ) 
^of Q^'iwf ^ 3ff^ ^IfmjJ I 
1—3TTq-5Ft ^ ^ FiT^rrr I ? 
2—afJTT aiTT Fsr^ riF i^T | ? 
3—ariq- fk^ F^vn^T Jf ?T:PT ^ T ? ^ | '^ "" 
4—STTq ^T F^Pcf^TT ^fT^ I ? 
5—3TTq- F^tTcT^  F^ l^r ^ ^tqrfr qri 7.| | ? - -
6—3Trq^ FsfTcT^ t F^^jr STTCFT ^FI | ? • -
7—3frq- F^^f T ? (sfl^^T) TT f ? 
"t'-values of interaction groups of ANOVA 
A = Supervisory Behaviour 
B = Salary 
C = Job Tenure 
D = Promotion earned 
aj = Employee Oriented Supervisory Behaviour 
a^ = Production Oriented Supervisory Behaviour 
b . = High Salary 
bg = Low Salary 
c • = High Job Tenure 
c^ = Low Job Tenure 
d J = Promoted 
d^ = Not Promoted 
APPENDIX - III 
Interaction of A x B 
SI. Comparison Mean Comb SD SED t df 
No. group 
1 . a^ X bj 7^.75 
vs 
a. 
3 . 
^ . 
5 . 
6 . 
^1 
^1 
^ 
^1 
^ 
^1 
^ 
^1 
^ 
ag 
^ 
X bp 
X b . 
vs 
X b^ 
X b . 
vs 
X bp 
X bo 
vs 
X b . 
X bp 
vs 
X bp 
X b , 
vs 
X bp 
8S.96 
7^.75 
77.21 
7^.75 
81 .77 
82.96 
77.22 
82.96 
81 .77 
77.22 
81 .70 
6.81'+37 1.3332 6.1605 111 
•^9.004^73 8.059216B 0.3061221 l'^ 6 
5.8821^16 0.9^'^69^2 7.4'^13085 15^ 
55.2365-^6 10.703367 0.5362798 115 
6.7^2706 1.28^5691 0.918782 123 
^7.13619 7.91^8 0.576^666 158 
APPENDIX - IV 
I n t e r a c t i o n o f A x C 
S I . C o m p a r i s o n Mean 
N o . g r o u p 
Comb SD SED d f 
1 . a , X Cji 
v s 
S . a. X c^ 
V 5 
a^ X c^ 
3 . a. X c . 
v s 
A-. a. X Cp 
vs 
ao X c . 
5 . a , X 1 ^ ^ 
v s 
Cg X Cg 
ag X c^ 
v s 
ag X cg 
8 0 . 80^^878 
7 6 . 6 9 ^ ' ^ ^ ^ 
79 .26829a 
76.69'^^ '^4 
7 8 . 1 1 5 3 8 ^ 
8 0 . 8 0 ^ 8 7 8 
79 .268292 
80.80-^878 
7 8 . 11538'^ 
79 .268292 
7 8 . 1 1 5 3 8 ^ 
6 . 8 5 6 9 5 5 7 1 . 3 ^ 1 5 6 6 1 3 . 0 6 3 9 0 7 1 111 
6 . 2 3 2 5 2 5 5 1 . 0 0 6 5 8 6 5 2 . 5 5 7 0 0 6 2 152 
6.51^^382^ 1.06-^6^61 1 .33^659'^ 1^8 
6.5767964 1.2579622 1.221-4882 121 
6.9245765 1.3357556 2.0134626 117 
6.3122777 0.99837 1.1547903 158 
APPENDIX - V 
Interaction of A x D 
SI. Comparison Mean 
No. group 
Comb SD SED df 
1 . 
2 . 
3 . 
i*. 
5 . 
6 . 
^ 1 
^ 1 
^ 1 
^ 
^ 1 
ag 
^ 1 
^ 
^ 1 
^ 
^ 
a ^ 
X d< 
v s 
X dp 
X d^ 
v s 
X d . 
X d . 
v s 
X dg 
X do 
v s 
X d . 
X dp 
v s 
X dp 
X d . 
v s 
X do 
7 9 . 0 5 7 3 7 7 
7 6 . 0 2 8 8 ' ^ 6 
7 9 . 0 5 7 3 7 7 
7 9 . 2 2 2 2 2 2 
7 9 . 0 5 7 3 7 7 
7 7 . 8 7 5 
7 6 . 0 2 8 8 ^ 6 
79.BBBBBB 
7 6 . 0 2 8 8 ^ 6 
7 7 . 8 7 5 
7 9 . 2 2 2 2 2 2 
7 7 . 8 7 5 
6.^5^0597 1.2181631 2.'4861'^57 111 
9.0215322 1.5699098 0.1050028 131 
5.7923629 0.9650325 1.2252198 1A7 
9.6707968 1.759968 1.81^^511 122 
6.3230785 1.105985^ 1.669239 138 
8.6120095 1.368537 0.9^8^2^9 158 
A P P E N D I X - V I 
I n t e r a c t i o n of B x C 
S I . C o m p a r i s o n M e a n 
N o . g r o u p 
Comb SD SED d f 
E . 
b^ X Cj 
v s 
b j X Cg 
b^ X Cj 
b^ X Cj 
b j X Cj 
v s 
b g X Cg 
b^ X Cp 
v s 
b g X c . 
b j X Cg 
v s 
bo X Cp 
bg X Cj 
v s 
b g X Cg 
7 6 . 0 5 5 5 5 5 
7 5 . 5 6 8 9 6 5 
7 6 . 0 5 5 5 5 5 
B E . 5 
7 6 . 0 5 5 5 5 5 
8 E . 0 E ^ 5 9 
7 5 . 5 6 8 9 6 5 
8 E . 5 
7 5 . 5 6 8 9 6 5 
8 S . 0 E ^ 5 9 
B E . 5 
8 S . 0 S ^ 5 9 
5 . 9 8 9 E 5 5 ^ l . O O S ' ^ S l 0 . ^ 8 S ' ^ 9 7 9 1^6 
6 . E E 9 ' ^ 7 5 7 1 . 0 1 8 5 9 S 1 6 . 3 S 6 8 1 6 S 15E 
5 . 9 6 S 6 8 0 3 0 . 9 8 8 8 7 9 5 6 . 0 3 6 1 6 0 1 1^9 
6 . 9 6 3 3 7 1 1 . E 6 S 3 9 3 7 5 . - ^ 9 0 3 9 0 9 ISO 
6 . 6 7 7 8 9 8 5 l . E 2 ^ 7 1 S 5 5 . E 7 1 1 3 5 117 
6 . 9 1 3 - ^ 6 7 ^ 1 . E S 7 0 5 7 5 0 . 3 8 7 ^ 3 9 9 1 2 3 
APPENDIX - V I I 
I n t e r a c t i o n of B x D 
S I . C o m p a r i s o n Mean 
No . g r o u p 
Comb SD SED d f 
1 . bj, X d . 
V5 
b . X dp 
2 . b j X d< 
V 5 
bp X d. 
3. b j X d . 
v s 
bp X dp 
^ . b , X dp 
v s 
b g X d j 
5 . b- X dp 
v s 
b g X dg 
6 . bp X d J 
v s 
b^ X dg 
7 7 . 0 1 B 8 2 
7 2 . 6 
7 7 . 0 1 2 8 2 
8 2 . 5 2 7 2 2 7 2 
7 7 . 0 1 2 8 2 
7 8 . 8 ' ^ 2 B 5 7 
7 2 . 6 
8 2 . 5 2 7 2 7 2 
7 2 . 6 
7 8 . 8 ^ 2 8 5 7 
8 2 . 5 2 7 2 7 2 
7 a . 8 ' ^ 2 8 5 7 
5 . 8 3 1 8 3 3 0 . 9 6 0 1 5 0 6 ^ . 5 9 5 9 6 6 5 1^6 
6 . ^ 7 7 8 9 2 ^ 1 . 1*^05929 ' ^ . 8 3 ^ 6 8 ^ 6 131 
6 , 1 ^ 6 8 3 2 5 1 . 0 1 2 0 1 2 1 . 8 0 8 3 1 5 5 1-^ 6 
6 . 5 1 5 0 6 3 ^ 1 . 1 7 3 9 3 2 3 8 . ^ 5 6 ^ 2 6 3 123 
6 . 1 6 2 1 2 1.0^^1587^ 5 . 9 9 3 5 9 8 8 138 
6 . 8 5 0 1 7 5 1 . 2 3 ^ 3 1 5 2 2 . 9 8 ^ 9 8 7 1 123 
APPENDIX - Vin 
Interaction of C x D 
SI. Comparison Mean 
No. group 
Comb SD SED d f 
5 . 
6. 
^1 
^1 
^1 
^E 
^1 
"^ 
^1 
^E 
^1 
•=2 
^2 
C2 
v s 
X dg 
v s 
X d . 
X d , 
vs 
X d ^ 
X do 
vs 
X d . 
X dp 
vs 
X dg 
X d j 
vs 
X dp 
79.0123 '^5 
7 6 . 7 3 9 7 2 6 
79.0123^^5 
7 8 . 9 0 3 8 ^ 6 
7 9 . 0 1 2 3 ^ 5 
7 5 . 6 2 6 8 6 5 
7 6 . 7 3 9 7 2 6 
78.9038-^6 
7 6 . 7 3 9 7 2 6 
7 5 . 6 2 6 8 6 5 
78.9038 '46 
7 5 . 6 2 6 8 6 5 
6 .2369539 1.00653^5 2 . 2 5 7 8 6 ^ 9 152 
6 . 6 2 5 7 0 7 7 1 . 1 7 7 3 7 1 0 . 0 9 2 1 5 3 6 131 
6 . 1 8 2 8 3 3 5 1 . 0 2 1 0 2 8 7 3.31575 ' !+5 1^6 
6.8220338 1.2379555 1 .7^81^03 123 
6 . 3 ^ ^ ^ 2 7 2 1.0733895 5 .0367727 138 
6 .7891973 1.25^7359 2 .6116898 117 
APPENDIX IX 
Interaction of A x B x C 
SI . Compar isan 
[^o. group 
Mean Comb SD SED df 
a. 
X bj ^ c. 
X b. X c^  
'1 
6. 
7. 
8. 
9. 
10. a. 
-^ 1 
^1 
ag 
^1 
ag 
^1 
X b 
v 
X b, 
X b 
V 
X bg 
X b 
V 
X b 
1 
s 
1 
vs 
1 
vs 
1 
X C, 
X C, 
X C, 
X C-
X C, 
X C^  
X b, X Cj 
vs 
X b 
X b 
V 
X b 
X b 
V 
X b 
1 
vs 
1 
vs 
X C^ 
X C, 
X C, 
X C, 
X C-
X bj^  X c-
vs 
X b^ X C 
X b 
v 
X b. 
X b 
V 
X b 
1 
s 
1 
vs 
X Cp 
X Cg 
X Cg 
X C, 
1 1 . a. X b, X c 
VE 
a^ X b. 
12. a^  X b 
ag 
1 
VS 
X bo 
X Cr. 
X C-
X Ci 
73.78 
7^.b 
73.78 
83.26 
73.78 
83.87 
73.78 
79.01 
73.78 
75.07 
73.78 
82.75 
73.78 
80.74 
74.6 
83.26 
74.6 
83.87 
74.6 
79.01 
74.6 
75.07 
74.6 
82.75 
7.5073491 1.8583759 0.4373528 70 
7.9644822 1.971535 4.8047668 70 
12.299653 3.5600324 2.8336163 61 
6.9784741 1.4726464 3.5476221 88 
7.1563357 1.6252854 0.7927979 78 
7.1910435 1.5576138 5.7582797 84 
6.9785611 1.4554738 4.780031 90 
10.161905 2.8742206 3.0129907 48 
15.806968 5.0606988 1.8327508 39 
8.5297167 2.1452834 2.0564308 6fc 
8.9751685 2.3797398 0.1999197 56 
8.8597512 2.2683744 3.595707 1 
1 3 , 
1 ^ . 
1 5 , 
16 
1 7 . 
1 8 . 
19, 
2 0 . 
e i . 
2 2 . 
2 3 . 
2 ^ . 
2 5 , 
2 6 , 
a . X b , 
v s 
X C-
a g X bo X c-
a . X bo 
v s 
^1 ^ =^2 
a j X b^ 
v s 
a ^ X b^ 
^1 ^ ^E 
v s 
a o X b . 
a . X bo 
v s 
^2 ^ ^2 
^1 ^ ^^ 2 
vs 
a p X bp 
a . X bp 
v s 
a o X b . 
a . X bp 
1 
V 
a p X b 1 
B^ X bp 
v s 
X b-ag 
a . X bp 
a ^ X bp 
a ^ X b j 
v s 
a p X b j 
X C^ 
X Cr-
X Cj 
X Cj 
X Cj 
X C^ 
X Cj 
X Cj 
X C 
X Cg 
X Cp 
X C^ 
X Cp 
X Cp 
X Cp 
X C^ 
X Cp 
X Cp 
X C 1 
X C-
X b, X c, ap . ^^
vs 
X b-, X Ci ap ^ L^ P 
a^ X b, 
CL 1 
VS 
ap X b-1 
X C, 
X C^ 
a-, X b, X c-
1^  1 C 
V S 
a-, X b-, X c. 
7^.6 
80.7-^ 
83.26 
83.87 
83.26 
79.01 
83.26 
75.07 
83.26 
82.75 
83.26 
80.7^ 
83.87 
79.01 
83.87 
75.07 
83.87 
82.75 
83.87 
80.7-4 
79.01 
75.07 
79.01 
82,75 
79.01 
80. 7-^  
75.07 
82.75 
8.^5^1257 2.10BB283 2.9136767 68 
11.59093 3.7109087 0.1657276 39 
8.9586^95 2.253163 1.8855151 66 
9.^548668 2.5069305 3.26-^6469 56 
8.98573-^6 2 .3021892 0 . 2 1 7 4 3 9 62 
6 .6337993 1.6547594 1.5201944 68 
13.301398 3.8951933 1.2487372 57 
1 4 . 4 3 5 4 4 2 4 . 3 9 7 5 5 2 4 2 . 0 0 1 1 0 0 2 47 
1 3 . 8 3 3 9 6 1 4 . 1 0 7 1 0 1 0 . 2 7 2 5 2 5 5 53 
13.137059 3.8238129 0 . 8 1 8 8 8 3 1 
8 .0968002 1.8738238 2 . 1 0 0 4 4 8 2 74 
7 .7872531 1.7219656 2 . 1 7 4 7 1 4 1 80 
7 .8055648 1.6645811 1.0409928 86 
8 .3747213 1.9808292 3 .8774938 
E 7 . a^ X b^ X c^ 7 5 . 0 7 
'^  v s '^  8 . 0 6 9 ^ ' ^ 5 6 1 . 8 ^ 9 3 8 5 3 3 . 0 6 5 1 7 3 6 76 
a-, X b ^ X c^ 8 0 . 7 ^ 
E c. a 
8 8 . a^ X bg X Cj^  8 2 . 7 5 
v s 8 . 0 3 7 9 5 9 1 , 7 5 8 5 1 6 5 1.1'^'!+1E68 82 
ag X b^ X Cg 8 0 . 7 4 
Interaction 
SI . 
No. 
1 . 
2. 
3. 
'^ . 
5. 
6. 
7. 
8. 
9. 
10. 
11 . 
IE. 
of A X 
Compar ison 
group 
^1 
^1 
^1 
^1 
^1 
^1 
^1 
ag 
^1 
^1 
^1 
^1 
^1 
^1 
^1 
^1 
1^ 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
1 
^1 
vs 
^1 
bl 
vs 
bl 
vs 
^1 
VS 
t l^ 
^1 
VS 
^1 
^1 
VS 
vs 
^1 
vs 
^1 
vs 
^1 
vs 
^1 
bl 
vs 
^1 
^1 
vs 
b^ 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
^1 
dl 
^1 
^1 
^1 
^1 
^1 
^1 
^1 
^2 
^1 
^1 
'^i 
B X D 
Mean 
77.29 
70.05 
77.29 
82. 16 
77.29 
81 .78 
77.29 
77.75 
77.29 
75.82 
77.29 
81 .93 
77.29 
80.77 
70.65 
82. 16 
70.65 
81 .78 
70.65 
77.75 
70.65 
75. 8S 
70.65 
81 .93 
APPENDIX 
Comb SD 
7.622-^789 
12.279265 
7.8681612 
9.30^323'^ 
6,5930533 
7.090989 
6.6156945 
15.20242 
10.45483 
11 .41831 
8.633448 
9.2077387 
- X 
SED 
1.8315924 
3.447201 
2.0323174 
2.1181831 
1.439129 
1.5900706 
1.3960901 
4.5616959 
2.9191443 
E.867E0S7 
2.0947982 
2.2243005 
t 
3. 
1 . 
2. 
0. 
1 , 
2, 
2. 
E. 
3, 
2, 
2, 
5, 
,6228175 
.4144719 
,2102408 
.2202099 
,0154954 
.9191993 
.4968803 
.5235119 
.81188E8 
.4769682 
.4699734 
.0700253 
df 
70 
59 
64 
76 
42 
78 
88 
45 
50 
62 
63 
~ ^  
13, 
14. 
15. 
16. 
17, 
18, 
19. 
20. 
El 
EE. 
E3, 
S<^, 
E5. 
2<b, 
^1 
^1 
^1 
^1 
^1 
^1 
^1 
^1 
^1 
^1 
^1 
^ 
^ 
^E 
^E 
a-1 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
y 
'^l 
vs 
b2 
^E 
vs 
b-. 
c. 
vs 
^E 
vs 
^1 
t'E 
vs 
^E 
b2 
vs 
^E 
bg 
vs 
^1 
^E 
vs 
^1 
b^ 
vs 
'^E 
vs 
•^E 
bl 
vs 
^1 
^1 
vs 
1^ 
vs 
bg 
^1 
vs 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
dp 
dg 
^1 
'^l 
^1 
^1 
^1 
^1 
^1 
d2 
d2 
^1 
dp 
dp 
^1 
^ 
^ 
1^ 
dl 
dl 
1^ 
d2 
dg 
1^ 
70.65 
80.77 
8E. 16 
81 .78 
BE. 16 
77.75 
8S. 16 
75.82 
8E. 16 
81 .93 
8S. 16 
80.77 
81 .78 
77.75 
81 .78 
75.82 
81 .78 
81 .93 
81 .78 
80.77 
77.75 
75.82 
77.75 
81 .93 
77.75 
80.77 
75.82 
80.77 
8. 
16. 
15. 
13. 
13. 
IE. 
1 1 , 
9. 
9, 
8, 
10 
10, 
9, 
7, 
,5286515 
246547 
,911712 
. 177176 
.910063 
.73135 
.935372 
.019493 
.5772957 
.8088808 
.121342 
.649129 
.9340352 
.5327629 
E. 
5. 
4. 
3, 
3. 
3, 
3, 
2, 
E, 
2, 
2 
E 
S, 
1 
,0139045 
,11S7282 
,6151331 
.725803 
.9973584 
.5289519 
.2036985 
.3499204 
.5430411 
.241592 
.3292628 
.5109911 
.2179382 
.6097356 
5. 
0. 
0. 
1 . 
0. 
0, 
1, 
2, 
0, 
0, 
0 
1 
1 
3, 
,025771 
075118 
,9554489 
,7009482 
.0585971 
.3939047 
.2565058 
.5336376 
.0589152 
.4487939 
.8276756 
.6628055 
.3613666 
.0733786 
74 
39 
51 
57 
53 
63 
56 
62 
58 
68 
74 
70 
80 
76 
2 7 . 
E 8 . 
ag 
a^ 
^ 
^B 
X 
X 
X 
X 
v s 
b^ 
V 5 
^E 
X 
X 
X 
X 
d^ 
^1 
dp 
7 5 . 8 2 
7 .5327629 1.6097356 3 .0733786 8^ 
8 0 . 7 7 
81 .93 
7 .9919597 1.756-^78'^ 0 .6580^22 82 
8 0 . 7 7 
APPENDIX XI 
Interaction of A x C x D 
SI. Compar ison 
No. group 
Mean Comb SD SED df 
1 . 
E. 
3. 
5. 
b. 
7. 
8. 
9. 
11 
X C 1 
vs 
X d. 
X c. X d^ 
X c, X dj 
vs 
X C-, X di 
"1 
^1 
^1 
ag 
^1 
^1 
ag 
^1 
X C 
V 
X C 
X C 
V 
X C 
X d. 
X d^ , 
c 
X d. 
X d, 
X c, X d. 
vs 
X c, X d-
X c, X d. 
vs 
X C-, X d, 
X c. X d. 
vs 
X c^ X d-
X c, X d^ 
X C-, X d. 
X c, X d-
'1 
• 1 
vs 
X d. 
10. a. X c, X d 
'1 
^1 
12. a. 
1 
vs 
X c, X d 
X C 
V 
X C 
X c. 
1 
X dg 
X dp 
X d^ 
X C-, X d 1 
77.67 
75.^3 
77.67 
79.9 
77.67 
80. lA-
77.67 
80.07 
77.67 
80.07 
77.67 
79.^5 
77.67 
75.73 
75.^43 
79.9 
75.^3 
80. 1<^  
75.-43 
77,7'+ 
75.43 
80.07 
75.43 
79.45 
B.E587291 1.9656518 1.1371535 70 
7.8783596 8.1487879 1.0374541 59 
7.8124307 8.0964882 1.1792085 60 
8.1412755 1.8093089 0.1081799 79 
7.7076753 1.6921761 1.4187039 81 
8.3457478 1.9686091 0.9054077 71 
7.2562084 1.5584731 1.2394188 85 
9.091393 2.6074706 1.7122022 49 
9.8712876 2.7898756 1.687306 50 
9.0282346 2.1603337 1.0690556 69 
8.6189512 2.0268187 2.2872692 
9.3504014 2.356375 1.7050096 64 
13, 
l-^ , 
15, 
16, 
17, 
18. 
19. 
20. 
21 . 
22. 
23, 
2^, 
25. 
26. 
^ 1 
^ 2 
^ 1 
^ 1 
^ 1 
^ 
^ 1 
^ 2 
^ 1 
^ 
^ 1 
^ 
^ 1 
^ 
^ 1 
a^ 
^ 1 
^ 
^1 
^ 2 
ag 
ag 
ag 
ag 
a^ 
c 
^ 
^ 
a^ 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
' ^ l 
^2 
^2 
v s 
•^2 
^2 
v s 
^1 
^2 
v s 
^ 1 
v s 
^ 
^2 
v s 
^ 2 
^2 
vs 
<=! 
^2 
v s 
^ 1 
v s 
^2 
^2 
vs 
^ 2 
^1 
vs 
^ 1 
^1 
v s 
^2 
^1 
v s 
^ 2 
^1 
vs 
^2 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
dp 
^ 2 
' ^ l 
•^2 
^ 1 
d l 
^ 1 
d2 
d l 
^1 
' ^ l 
^ 2 
dg 
^ 1 
dg 
^ 2 
dp 
^ 1 
^ 2 
^ 2 
^ 1 
^ 2 
^ 1 
^ 1 
^ 1 
^ 2 
dg 
^1 
7 5 . ^ 3 
7 5 . 7 3 
7 9 . 9 
8 0 . 1 ^ 
7 9 . 9 
7 7 . ^ 7 
7 9 . 9 
8 0 . 7 1 
7 9 . 9 
7 9 . ^ 5 
7 9 . 9 
7 5 . 7 3 
8 0 . 1 ^ 
7 7 . 4 7 
8 0 . 14 
8 0 . 0 7 
8 0 . 14 
7 9 . 4 5 
8 0 . 14 
7 5 . 7 3 
7 7 . 4 7 
8 0 . 0 7 
7 7 . 4 7 
7 9 . 4 5 
7 7 . 4 7 
7 5 . 7 3 
8 0 . 0 7 
7 9 . 4 5 
8.0527146 1.871231 0.1622712 75 
9.818478 3.0676882 0.0791661 39 
8.819751 2.4153875 1.0039796 5f 
8.2539127 2.2424147 0.0764479 60 
9.1878316 2.6189344 0.1706323 50 
7.6557249 3.0505205 2.0291771 64 
9.5080719 2.5622266 1.041226 59 
8.9714231 2.3977124 0.0297904 61 
9.943823 2.7925854 0.2469868 51 
8.3878079 2.2090063 1.993533 65 
8.4125865 1.8585817 1.3969942 80 
9.0986003 2.1579223 0.9166803 70 
7.9620771 1.7213389 1.0084417 84 
8.6368372 2.0266131 0.3050917 72 
B 7 . ag X c^ X dg 8 0 . 0 7 
a, X c_ X dp 7 5 . 7 3 
7 . 0 7 1 9 ^ 9 5 1 . 5 0 9 3 0 3 2 2 . 8 7 0 3 9 6 86 
2 8 . ap X Cp X d, 7 9 . ^ 5 
vs 8 . 1 3 8 8 1 2 5 1 . 8 7 3 5 0 2 5 1 . 9 8 2 3 8 0 5 76 
ao X Co X do 7 5 . 7 3 
APPENDIX XII 
Interaction of B x C x D 
Mean SI. Compar ison 
No. group 
Comb SD SED df 
1 . 
S. 
3. 
X Ci X d 
6. 
-1 
vs 
X Ci 
X C 1 
vs 
1 
X do 
X d, 
X c-i X d 
X c. X d 
vs 
1 
X C^ 
X Cj 
vs 
X d^ 
X d 1 
X c, X d 1 
X c, X d 
• 1 
vs 
X C, 
X C 1 
vs 
1 
X dp 
X d, 
X Co X d 
X c, X d 
10. b. 
1 1 
IE. b. 
• 1 
vs 
'1 X ^1 
vs 
'1 ^ ^ 
'l ^ ^1 
vs 
'1 ^ ^2 
X C^ 
vs 
X d-
X do 
X d 1 
X do 
c 
X d^  
X d. 
X Ci X d 
-1 
X C^ 
vs 
X C, 
X C 1 
vs 
X C-
1 
X dp 
X dp 
X do 
X d^  
77.^8 
73 . 18 
77.48 
77.08 
77.-^8 
73 . 13 
77.48 
81 . 14 
77.48 
80.94 
77.48 
69.66 
77.48 
81.11 
73 . 18 
77.08 
73 . 18 
73 . 13 
73. 18 
81 . 14 
73 . 18 
80.94 
73. IB 
69.66 
7.0187107 1.5036247 E.8543977 88 
7.1E94736 1 .7S980E7 0.S318946 76 
8.9E78674 E.166S613 E.005653E 66 
9.E839187 E.35390E3 1.5555976 61 
8.9E807 S.1193434 1.6341438 69 
10.668447 E.73E6E98 E.859687 60 
8.5164E3 E.0507S74 1.773E805 67 
7.0556E71 1.779S167 E.1868111 60 
8.0E98418 1.9EE6396 0.0E74757 68 
8.3395581 E.08891 3.8075685 63 
8.0700E66 1.889EE71 4.1049B8E 71 
9.7986379 S.4801195 1.4S03037 6c 
1 3 . 
l*^. 
1 5 , 
1 6 . 
b^ X c i 
bp X Cp 
b j X Co 
v s 
b , X Co 
b . X Cp 
v s 
b g X c. 
b . X Cp 
b g X c< 
1 7 . b , X 
1 8 , 
1 9 . 
2 0 . 
2 1 
1 ^ ^ 
v s 
bp X Cp 
b . X Cp 
v s 
b^ X C-, 
b , X Cp 
v s 
b g X f^i 
b . X Cp 
v s 
bp X C^ 
b^ X Cp 
bp X Cp 
2 2 . b , X 
2 3 . 
2 4 , 
2 5 , 
2 6 . 
1 ^ ^ 
v s 
bp X Cp 
b g X c . 
v s 
bp X c^ 
b g X c^ 
v s 
bp X Cg 
b g X c . 
v s 
bp X Cg 
bp X c-^  
v s 
b^ X c^ 
X dg 
X dp 
X d^ 
X dp 
X d . 
X d . 
X d , 
X dp 
X d . 
X d< 
X d . 
X dp 
X dp 
X d , 
X dp 
X dp 
X dp 
X d j 
X dp 
X do 
X d 1 
X d -
X d . 
X d . 
X d . 
X d^ 
X d^ 
X d . 
7 3 . 18 
8 1 . 1 1 
7 7 . 0 8 
7 3 . 1 3 
7 7 . 0 8 
81 . 1-^  
7 7 . 0 8 
80.9<+ 
7 7 . 0 8 
6 9 . 6 6 
7 7 . 0 8 
8 1 . 1 1 
7 3 . 13 
81 . 1*^  
7 3 . 13 
8 0 . 9 4 
7 3 . 13 
6 9 . 6 6 
7 3 . 13 
8 1 . 1 1 
8 1 . 14 
8 0 . 9 4 
81 . 14 
6 9 . 6 6 
81 . 14 
8 1 . 1 1 
8 0 . 9 4 
6 9 . 6 6 
7 .5980093 1.8050461 4 .3923853 69 
8 .3585712 2.2162509 1.7794181 56 
8 .7553792 2.4091485 1.6864286 51 
8 .3887029 2.1839274 1.7694928 59 
10.469743 2.9059326 2 .5511032 50 
7 .8486829 2.0678218 1.9526087 57 
9 .4842474 2.4368664 3 .2855695 59 
9 .1009807 2 .1933317 3 .559918 67 
10.890039 2.8259596 1.2277942 58 
8 .6903306 2.1236204 3 .7583383 65 
9 .382926 2 .382673 0 .0832732 63 
11.389669 3.0720716 3 .7356521 53 
9 .0424277 2 .3076085 0 .0109247 60 
10.B02066 2.7500709 4 .1009044 61 
2 7 . 
2 8 . 
^2 
^2 
b^ 
b2 
X 
X 
X 
X 
^1 
V 5 
^2 
c.-, 
v s 
^2 
X 
X 
X 
X 
^2 
^2 
^1 
dg 
80 .9 ' ^ 
8 1 . 1 1 
6 9 . 6 6 
8 1 . 1 1 
8 .7011577 
1 0 . 4 7 7 7 5 ^ 
E. 0808226 
2 .7009198 
0 .0832377 
^ .2396597 
68 
59 
APPENDIX - X I I I 
I n t e r a c t i o n o f A x B x C x D 
S I . C o m p a r i s o n Mean 
No . g r o u p s 
Comb SD SED d f 
a. xb . xc . x d . 
v s 
a. xb . xc . xdg 
a. xb j xc- x d . 
v s 
a. xb . xcp x d . 
a. xb , xc , x d | 
v s 
a. xb , xco xdo 
a. xb , xc , x d , 
v s 
a, xbg xc , x d . 
a, xb , xc , x d . 
v s 
a, xb-, xc , xdp 
a, xb , xc , x d , 
v s 
a, xbo xco x d . 
7 . a, xb , xc , x d , 
v s 
a, xbp xCp xdp 
8 . a, xb , xc , x d . 
Sp xb . xc , x d . 
9 . a, xb . xc . x d , 
ag xb , xc , xdo 
1 0 . a, xb , x c , x d , 
v s 
aio xb , xcg x d . 
1 1 . a j xb , xc , x d , 
a ^ x b - ^ x c ^ x d ^ 
7 6 . 15 
6 7 . 5 3 
7 6 . 15 
7 8 . 5 ' ^ 
7 6 . 15 
7 3 . 1 ^ 
7 6 . 15 
8 *^ .33 
7 6 . 15 
B E . 5 
7 6 . 15 
8 0 
7 6 . 15 
8 8 . 8 
7 6 . 15 
7 8 . 8 
7 6 . 15 
7 6 . 9 0 
7 6 . 15 
7 6 . ' ^ ' ^ 
7 6 . 15 
7 i f . 0 5 
1 4 . 0 ^ E 7 5 ' ^ '^ .39 '^E05E 1 .96167 ' ^ ' ^ * ^5 
1 3 . 1 8 1 E 7 5 ^ . 6 0 7 0 S 0 3 0 . 5 1 8 7 7 3 ^ -^  1 
1 6 . 3 5 6 7 7 5 . E ^ 1 E 7 8 3 0 . 5 7 - ^ 3 8 7 3 ^^ 
1 5 . 6 8 ^ 5 6 6 5 . 9 1 7 9 0 5 9 1 . 3 8 E E ^ 5 7 39 
1 6 . 3 3 0 9 6 5 5 . 0 0 0 3 1 6 1 1 . E 6 9 9 1 9 7 -^6 
1 5 . 3 1 9 0 1 7 5 . 7 7 9 9 8 1 5 0 . 6 0 6 0 9 E 1 39 
1 5 . 8 E 7 7 0 3 6 . 6 0 ^ 3 8 9 5 1 . 9 1 5 ' ^ E 1 7 * 37 
1 6 . 8 7 8 3 7 6 4 . 7 ^ 0 0 5 8 9 0 . 5 5 9 0 6 ^ 7 51 
1 5 . 1 E E 6 0 1 ^ . 1 8 8 8 9 0 3 0 . 1 7 9 0 7 0 6 52 
l ' ^ . ^ 5 9 9 E ' ^ ' ^ . 6 3 3 ^ 6 3 8 0 . 0 0 E 1 5 8 E ^'^ 
17.731078 5.1353E8 0.^0893E ^9 
1 2 . a . xb - x c . xd^ 
V5 
13 . a . x b ^ xc^ xd^ 
ap X bp X c , X d ^ 
1 ^ . a^ xbj^ xcj^ xdj^ 
v s 
a ^ x b ^ xc.-, x d . 
cz c; c 1 
1 5 . a , x b . xc. xd. 
ap x b p x c p x d ^ 
1 6 . a , x b | x c . x d p 
v s 
a^ x b , x c p x d , 
1 7 . a . x b , x c , x d g 
v s 
a . x b . xCp x d o 
1 8 . a , x b , x c , x d n 
v s 
a , xbp x c . x d . 
1 9 . a , x b , x c , x d p 
v s 
a , xbp x c , xdp 
2 0 . a , x b . x c , xdo 
v s 
a , x b g x c p x d . 
2 1 . a . x b . x c . xdp 
v s 
a . xbp xCp xdp 
2 2 . a . xbj^ x c . x d p 
v s 
ap x b , x c . x d , 
2 3 . a . x b . x c . xdp 
v s 
ap x b . x c . xdp 
2 ^ . a . x b . x c . x d p 
v s 
ap xbj^ x c p x d ^ 
2 5 . a . x b , x c . xdp 
v s 
a-, X b., X c ^ X d^ 
7 6 . 15 
7 3 . 10 
7 6 . 15 
81 . 3 5 
7 6 . 15 
8 2 . 5 5 
7 6 . 5 5 
7 7 . 8 1 
6 7 . 5 3 
7 8 . 5 ^ 
6 7 . 5 3 
7 3 . 1^ 
6 7 . 5 3 
8 ^ . 3 3 
6 7 . 5 
8 2 . 5 
6 7 . 5 3 
8 0 
6 7 . 5 3 
8 8 . 8 
7 6 . 15 
7 8 . 8 
6 7 . 5 3 
7 6 . 9 0 
6 7 . 5 3 
7 6 . l-^-
7 6 . 1 ^ 
7 4 . 0 5 
1 7 . 3 6 1 7 0 4 5 . 0 E 8 3 4 B 7 0 . 6 0 6 5 6 0 9 4 9 
1 5 . 4 9 3 7 2 1 4 . 3 3 0 6 2 5 1 1 . 2 0 0 7 5 0 4 5 0 
1 8 . 9 8 9 3 9 5 5 . 5 9 4 8 0 1 7 1 . 1 4 3 9 1 9 4 8 
1 6 . 1 2 9 0 2 6 4 . 2 1 4 8 0 1 5 0 . 3 9 3 8 5 0 1 5 7 
1 4 . 1 1 4 2 6 7 5 . 6 0 2 7 7 1 1 1 . 9 6 5 0 9 9 * 2 4 
1 8 . 6 8 7 9 3 2 6 . 9 4 4 6 5 2 3 0 . 8 0 7 8 1 5 8 2 7 
1 8 . 1 5 5 5 5 7 7 . 6 5 5 0 5 2 7 2 . 1 9 4 6 2 8 9 * 2 2 
1 8 . 5 0 0 4 5 
1 8 . 6 0 9 9 6 1 
6 . 6 4 9 0 1 5 4 2 . 2 5 1 4 6 1 1 * 2 9 
1 7 . 5 9 3 5 5 9 7 . 4 1 8 0 9 3 6 1 . 6 8 1 0 2 4 8 2 2 
8 . 5 7 1 8 4 7 8 8 2 . 4 9 6 9 2 4 6 * 2 0 
1 8 . 9 3 2 0 5 5 6 . 4 0 0 2 0 0 8 1 . 7 6 0 8 8 2 2 * 3 4 
1 6 . 5 1 8 0 0 1 5 . 5 3 0 9 7 1 . 6 9 4 0 9 7 * 3 5 
1 5 . 8 3 6 7 3 5 5 . 9 2 2 2 7 5 5 1 . 4 5 3 8 3 3 2 7 
2 0 . 2 0 4 1 7 7 6 . 9 7 8 4 3 5 8 0 . 9 3 4 3 0 6 7 3c 
2 6 . a. xb., xc , x d ^ 1 i 1 c: 
ap xbp xc , xd^ 
27 . a, xb^ xc< xdo 
v s 
a g x b p x c , xdp 
28 . a, xb. xc^ xdp 
v s 
a-, xb-, xc.-, xd. c d c 1 
2 9 . a. xb . xc . x d -
v s 
Ap xbp xdp xdp 
30 . 3L. xb. xco x d . 
v s 
a. xb . xcg xdo 
31 . a. xb . xcp x d , 
v s 
a. xbp xc< x d . 
32 . a. xb . xcp x d . 
v s 
a. xbp xc . xdp 
33 . a. xb . xcg x d . 
a. xbp xcp xd. 
3^ . a. xb. xcp xd , 
v s 
a. xbp xCp xdp 
3 5 . a. xb. XCp x d . 
v s 
ap xb . xc . xd . 
36 . a. xb . XCp x d . 
v s 
ap xb . xc . xdp 
37 . a. xb . XCp x d . 
v s 
ap xb . xop xd . 
38 . a. xb . XCp x d . 
v s 
ap xb. XCp xdp 
39 . a. xb. XCp xd . 
v s 
ap xbp xc , x d . 
6 7 . 5 3 
7 3 . 10 
6 7 . 5 3 
81 . 3 5 
6 7 . 5 3 
8 2 . 5 5 
6 7 . 5 3 
7 7 . 8 1 
7 8 . 5 ^ 
7 3 . 1^ 
7 8 . 5 - ^ 
8^^ .33 
7 8 . 5 ^ 
8 2 . 5 
7 8 . 5 ^ 
8 0 
7 8 . 5 ^ 
8 8 . 8 
7 8 . 5 ' ^ 
7 8 . 8 
7 8 . 5 ^ 
7 6 . 9 0 
7 6 . 5 ^ 
7 6 . lA-
7 8 . 5 - ^ 
7 ' ^ . 05 
7 8 . 5 ' ^ 
7 3 . 10 
1 9 . 7 0 6 8 5 3 6 . 8 0 6 6 6 2 2 0 . 8 1 8 3 1 5 9 32 
1 7 . 1 0 9 5 2 5 5 .8^ '+0131 2 . 3 6 ^ 8 1 3 3 * 3 3 
21.972252 7.681563 1.9553312* 31 
17.667631 5.689516 1.806832* '^ O 
18.272195 7.3620756 0.733-^888 23 
1 7 . ^ 8 2 3 2 
1 8 . 0 8 3 5 ^ 7 
1 6 . 7 6 5 3 2 
7 . 8 5 7 7 1 7 1 0 . 7 3 6 8 5 5 2 18 
7 . 0 8 2 8 6 6 0 . 5 5 9 0 9 5 7 25 
7 . 5 3 5 ^ ^ 9 7 0 . 1 9 3 7 5 0 8 18 
1 7 . 9 8 6 5 3 5 8 . 6 9 6 3 7 6 3 1 . 1 7 9 8 0 1 7 16 
1 8 . 6 5 1 1 9 1 6 .9 -^18535 0 . 0 3 7 - 4 5 3 9 30 
15.861*^8 '^ 5 . 8 5 7 2 3 9 9 0 . 2 7 9 9 9 5 3 31 
1-^ .9012^2 6 . 0 0 3 8 8 0 2 0 . 3 9 9 7 ^ 1 ^ 23 
2 0 . 1 0 0 0 3 1 7 . 6 1 5 2 ^ 8 ^ 0 . 5 8 9 6 0 6 5 28 
1 9 . 5 2 7 5 9 6 7 . 3 9 8 3 7 1 ^ 0 . 7 3 5 2 9 6 9 2 8 
'^O, 
- ^ 1 . 
^+2, 
^ 3 . 
^h. 
45 , 
4 6 . 
4 7 . 
4 8 , 
4 9 , 
5 0 , 
51 
5 2 . 
5 3 . 
a, xb, xCp x d . 
a p X b g X C . xdp 
a^ xb . x.<Zp xd j 
xb , XC-, xd Bp xb . 1 
a, xb , XCp x d . 
v s 
ap xb^ xc^ x d ^ 
a. xb . XCp xdp 
v s 
a. xbp xc . x d . 
a. xb . XCp x d ^ 
v s 
a. xbp xc . xdp 
a. xb. XCp xdp 
a. xbp XCp x d . 
a. xb. XCp xdp 
v s 
a, xbp XCp xdp 
a . x b . XCp xdp 
v s 
ap xb. xc . x d , 
a. xb. XCp xdp 
v s 
ap xb. xc . xdp 
a, xb, XCp xdp 
v s 
Bp xb , XCp x d , 
a, xb , xc^ xdp 
v s 
ap xb , XO-, xdp 
a, xb, XO-, xdp 
v s 
aip xbp x c , x d . 
a. xb. xc-> x d ^ 
VS 
a p x b p x c ^ x d p 
a, xb. XC-, xd-i I 1 d c 
vs 
ap xbp XCp xd^ 
78.54 
81 .35 
78.54 
82.55 
78.54 
77.81 
73. 14 
84.33 
73. 14 
88.5 
73. 14 
80 
73. 14 
88.8 
73. 14 
78.8 
73. 14 
76.90 
73. 14 
76. 14 
73. 14 
74.05 
73. 14 
73. 10 
73. 14 
81 .35 
73. 14 
88.55 
16.515319 6.199494 0.453E6S7 
E2.124069 8.4670338 0.4736015 
17.268662 6.1769226 0.1181818 
21.984533 9.3928147 
22.739479 10.526332 
19.133842 6.5415104 
22.234457 7.881456 
1.1913361 
21 .400695 7 .8318497 1.1951199 
21 .500514 9 .1860193 0 .746787 
1.4876977 
21.379935 7.3767766 0.7672728 
0.5747908 
19.370307 7.3212864 0.409764 
22.690527 7.9920937 0.1138625 
0.0050752 
21.329457 7.4325884 1.104595 
24.402292 8.6957128 1.0821424 
29 
27 
36 
21 
28 
21 
19 
33 
34 
26 
31 
31 
32 
30 
5 ^ . aj^ xb j xcg x d ^ 
v s 
a-, xb.-, xc^ xd-, d d d c 
55 . a. xbg xc . x d . 
v s 
a. xbp x c . xdp 
56 . a. xbo xc , x d . 
v s 
a. xbp xcp x d . 
57 . a. xbp xc^ xd^ 
v s 
a. xbp xcp xdp 
58 . a. xbp xc . xd^ 
v s 
ap xb . xc- x d . 
59 . a. xbp xc . x d . 
v s 
ap xb . x c . xdp 
6 0 . a. xbp x c . xd . 
v s 
ap xb , xCp x d . 
61 . a, xbp x c , xd^ 
v s 
ap X b, x Cp X dp 
6S . a. xbp x c , xd , 
v s 
ap X bp X c, X d , 
63 . a. xbp xc , x d , 
v s 
ap xbp x c , xdp 
64 . a , xbp x c , x d , 
v s 
ap xbp XCp xd . 
65 . a, xbp x c , x d . 
v s 
ap x b p x c g x d p 
6 6 . a. xbp x c , xdp 
v s 
a, xb-n xc^ x d , 
67 . a. xb^ xc . xd,n 
1 c 1 tz 
a. xb^ XC-, xd-, i d d cz 
7 3 . 14 
7 7 . 8 1 
8 4 . 3 3 
8 2 . 5 
8 4 . 3 3 
8 0 
8 4 . 3 3 
8 8 . 8 
8 4 . 3 3 
7 8 . 8 
8 4 . 3 3 
7 6 . 9 0 
8 4 . 3 3 
7 6 . 14 
8 4 . 3 3 
7 4 . 0 5 
8 4 . 3 3 
7 3 . 10 
8 4 . 3 3 
8 1 . 3 5 
8 4 . 3 3 
8 2 . 5 5 
8 4 . 3 3 
7 7 . 8 1 
8 2 . 5 
8 0 
8 2 . 5 
8 8 . 8 
19.860919 3.8222318 1.2217992 39 
21.514403 8.9643331 0.2041423 23 
21.693893 10,226596 
23.371044 11.777896 
0.4234057 
0.3795244 
21.469779 8.5537617 0.6464991 
18.995882 8.115924 
23.02419 9.3167661 1 . 1 0 3 3 8 7 1 
2 2 . 4 8 7 4 2 3 9 . 0 9 9 5 6 2 7 1 . 2 3 4 1 2 5 2 
1 9 . 6 0 7 7 7 4 7 . 8 7 0 2 9 3 8 0 . 3 7 8 6 3 8 9 
2 5 . 0 4 9 1 0 6 1 0 . 2 2 6 2 5 2 
1 9 . 7 0 8 2 2 7 . 5 8 5 6 9 5 8 
O . 1 7 4 0 6 1 8 
0 . 8 5 9 5 1 2 4 
2 1 . 0 6 3 0 5 2 8 . 7 7 6 2 7 0 2 0 . 2 8 4 8 5 9 
16 
14 
2 8 
1 8 . 8 1 8 3 8 7 7 . 4 4 6 1 2 8 9 0 . 9 9 7 8 3 3 9 29 
1 . 0 0 9 1 2 7 2 21 
2 2 . 1 6 9 1 3 3 1 0 . 0 4 6 2 3 9 0 . 6 2 7 1 0 0 3 
2 6 
2 6 
2 7 
2 5 
3 4 
2 3 
21 
6 8 . 
6 9 . 
7 0 , 
7 1 
7 2 . 
7 3 , 
7 ^ , 
7 5 , 
7 6 . 
7 7 . 
7 8 . 
7 9 . 
a^ xb^ xc^ xdg 
v s 
ap x b . x c , x d . 
a . x b p x c , x d p 
v s 
a - x b , x c , x d o 
a , x b p x c , x d p 
v s 
ap x b - x c p x d , 
a , xbp xc , xdp 
a-, x b , x c g x d g 
a , x b p x c . x d p 
ap xbp xcj xdj^ 
a , x b p x c , x d p 
v s 
ap xbp x c , x d p 
a , xbp x c j x d p 
v s 
ap xbp xCp x d j 
a , x b p x c , x d p 
v s 
ap xbp XCp x d p 
a , x b p XCp x d j 
v s 
a , X bp X Cp X dp 
a , xbp XCp x d , 
ap x b , x c , x d . 
a , xbp XCp x d . 
ap x b , x c , x d p 
a , x b ^ XC-, x d , 1 c: c 1 
VS 
ap xh^ XCp xd. 
8 0 . a , xbp XCp x d , 
v s 
ap xb,^ XCp x d p 
8 1 . a , xb,-, XC.-, x d , 
1 c tz 1 
v s 
ap xbp x c , x d , 
8 2 . 5 
7 8 . 8 
8 2 . 5 
7 6 . 9 0 
7 6 . 9 0 
7 6 . 1*^ 
8 2 . 5 
7-^.05 
8 2 . 5 
7 3 . 10 
8 2 . 5 
81 .35 
8 2 . 5 
8 2 . 5 5 
8 2 . 5 
7 7 . 8 1 
80 
8 8 . 8 8 
80 
7 8 . 8 
80 
7 6 . 9 0 
80 
7 6 . 1 ^ 
80 
7 ^ . 0 5 
SO 
7 3 . 10 
21.0988-^2 7.001*^777 0.528-^598 35 
18.961818 6 . 2 3 0 1 6 ^ 
19 .13^592 7.0025-^12 
22.331-^86 7 .5773032 
21 .896305 7.-^296^18 
0 .8988509 36 
0.9082-^17 28 
1 . 1 1 5 1 7 2 ^ 33 
1.23651985 33 
19.59-^829 6 .5723035 0 .17^9767 3^ 
23.953368 8.2301856 0.0060751 32 
19.680^18 6.2090695 0.7553^66 -4 1 
22.68552 11.-432^^ 
21.09895 8.-40602 
0.769739-4 1^ 
0.1-4275^8 28 
18.40897^ 7.28^1309 0.^255826 29 
18.-43355-4 70.875671^ 0.-4901169 21 
22.652005 9.166161 0.6^91267 26 
22.106203 8.9^53015 0.77135^6 26 
aa, 
8 3 , 
8 ^ . 
8 5 , 
8 6 . 
8 7 . 
8 8 , 
8 9 . 
9 0 , 
9 1 
9 8 . 
9 3 , 
9 ^ 
9 5 , 
a , xb.-, x c ^ x d , 
1 d c: 1 
V 5 
aipXhpXCA xdp 
a. x b p xcp x d . 
v s 
ao x b g x c o x d . 
a . x b ^ x c ^ x d . I . a c: 1 
v s 
a-1 X b.-, X c.-, X d ^ 
c: c ci c: 
a , x b ^ XC-, x d ^ 1 cz d d 
v s 
a-, x b . x c , x d . 
a . x b ^ xCp xdp 
v s 
ag x b ^ xcj^ x d g 
a . xb-1 x c g x d g 
v s 
a ^ x b . xcpxd. 
a . x b p XCp x d p 
v s 
ap X b. X Cg X dp 
a . x b p XCp x d p 
v s 
ap xbp x c , x d . 
a , xbp XCp x d p 
v s 
ap x bp X c J X dp 
a . xbr-, XCp x d p 
v s 
ap x b ^ XCp x d j 
a . x b p XCp x d p 
v s 
ap X bp X Cp X dp 
ap x b . x c . x d . 
v s 
ap x b . x c . x d p 
ap x b . x c . x d . 
v s 
ap x b - x c ^ x d . 
a-, x b , x c . x d . 
C l 1 1 1 
v s 
a ^ x b . X c ^ X d.-v 
C 1 d d 
8 0 
8 1 . 
8 0 
8 2 . 
8 0 
7 7 . 
8 8 . 
7 8 , 
8 8 . 
7 6 . 
SB 
7 6 . 
8 8 
7 ^ 
8 8 
7 3 
8 8 
8 1 
8 8 
8 8 
8 8 
7 7 
7 8 
7 6 
7 8 
7 6 
7 8 
7 ^ 
3 5 
5 5 
8 1 
8 
a 
8 
9 0 
8 
1 ^ 
8 
0 5 
. 8 
. 10 
. 8 
. 3 5 
. 8 
. 5 5 
. 8 
. 8 1 
. 8 
. 9 0 
. 8 
. 1 ^ 
. 8 
. 0 5 
1 9 . 1 8 5 7 8 7 7 . 7 0 0 9 1 3 9 0 . 1 7 5 3 0 3 8 
8 ^ . 6 9 3 6 6 7 1 0 . 0 8 1 1 ^ 5 7 0 . 8 5 8 9 ^ 7 ^ 
1 9 . 3 7 5 6 0 1 7 . ' 4 5 7 6 7 0 7 
8 1 . 9 9 7 8 3 1 9 . 6 0 0 6 3 6 5 
1 9 . 1 9 1 7 8 8 8 . 3 8 8 8 8 ' 4 7 
1 9 . 5 3 7 5 ^ ^ 9 . 0 ^ - ^ 1 8 8 6 
8 3 . 6 8 0 0 0 8 1 0 . ^ 6 9 9 0 8 
85.8-^3 '^^ '^ 1 1 . 5 1 1 5 7 9 
19.^^78088 6 . 7 1 8 5 0 7 
0 . 8 9 3 6 5 7 3 
1 .0 -^15976 
1 .<^888759 
1 . 3 9 9 8 0 ^ 1 
1 . ^ 0 8 8 0 0 1 
8 3 . 1 1 ' 4 ^ 5 8 1 0 . 8 1 9 8 ' 4 6 6 1 . 5 3 6 8 8 6 6 
8 0 . 0 5 5 3 5 3 8 .807*^065 0 . 8 - ^ 5 8 7 8 9 
0 . 5 ^ 8 9 3 1 5 
8 0 . 0 6 3 1 ' ^ 6 8 . 5 0 9 5 6 6 8 1 .891 -^876 
1 9 . 8 5 7 8 1 8 5 .87^+9805 0 . 3 8 3 ' ^ 0 5 3 
0 . 3 9 5 9 8 1 
1 9 . 7 ^ 7 1 ^ ^ 6 . 8 5 8 ' ^ 1 3 7 0 . 7 5 9 7 0 6 6 
2 7 
8 5 
3 ^ 
8 6 
8 7 
19 
8-^ 
S^ 
8 5 
8 3 
3 8 
^ 1 
3 3 
3 8 
9 6 . 
9 7 , 
9 8 , 
9 9 , 
100 , 
101 . 
102, 
1 0 3 . 
10^ , 
105 , 
106, 
1 0 7 
1 0 8 . 
1 0 9 . 
B.p xb. xc. x d . 
v s 
ao xbp x c j xd^ 
Bp xb , x c . x d . 
v s 
ao xbo xCj xdo 
ao xb^ xc^ x d j 
v s 
a^ xbp xcp xd. 
a^ x b j xc^ x d . 
v s 
a^ X bo X C-, X d-, 
a- xbj x c . xdp 
v s 
ao xb , xcp xd] 
3p xb , xc- xdp 
v s 
Bp x b j xcp xdp 
ao x b j XCH xdp 
v s 
a^ xbp x c j x d . 
a^ xb . xc- xdp 
v s 
ag xbp x c j xdp 
ap x b j x c j xdp 
v s 
a^ xbp xCp x d . 
ap xb , x c . xdp 
v s 
ap X bp X Cp X dp 
ap x b | xCp x d . 
v s 
ap x b , XCp xdp 
ap x b , XC-, x d , 
v s 
aip xbp x c , x d , 
a^ xb . xCo x d , 
c: 1 2 1 
v s 
ap X b^ X c. X dp 
ap xb , XCp xdj 
v s 
a-, xb^ xc.-, xd. 
c c c 1 
7 8 . 8 
7 3 . 10 
7 8 . 8 
8 1 . 3 5 
7 8 . 8 
8 2 . 5 5 
7 8 . 8 
7 7 . 8 1 
7 6 . 9 0 
7 6 . 1 ^ 
7 6 . 9 0 
7 ^ . 0 5 
7 6 . 9 0 
7 3 . 10 
7 6 . 9 0 
8 1 . 3 5 
7 6 . 9 0 
8 2 . 5 5 
7 6 . 9 0 
7 7 . 8 1 
7 6 . 14 
7 4 . 0 5 
7 6 . 14 
7 3 , 10 
7 6 . 14 
8 1 . 3 5 
7 6 . 14 
8 2 . 5 5 
2 1 . 8 1 4 0 6 4 
1 9 , 8 1 6 5 8 8 
2 3 . 6 0 7 7 6 4 
2 0 . 3 0 5 8 4 5 
1 8 , 2 2 6 6 4 2 
2 0 , 2 8 3 0 8 
21 , 8 6 0 4 6 4 
2 2 . 5 7 7 3 9 
6 , 9 0 6 8 4 9 6 0 , 8 2 5 2 6 7 7 38 
6 , 1 9 1 5 0 0 6 0 . 4 1 1 8 5 4 9 39 
7 , 5 8 3 0 0 2 6 0 , 4 9 4 5 2 7 37 
1 9 . 8 5 8 5 8 3 5 , 7 7 7 9 9 3 7 0 . 6 4 9 0 1 4 2 46 
1 7 , 0 4 2 7 9 5 5 , 8 2 6 6 1 9 7 0 , 1 3 0 4 3 5 8 34 
6 , 3 5 9 5 2 6 6 0 . 4 4 8 1 4 6 5 39 
1 9 . 9 0 0 7 8 5 6 . 2 3 2 6 6 7 1 0 . 6 0 9 6 9 0 S 39 
1 7 . 8 0 3 3 4 9 5 . 5 0 0 4 7 1 0 . 8 0 9 0 2 1 6 40 
2 1 . 7 5 4 7 7 1 6 . 9 1 4 1 1 8 7 0 . 8 1 7 6 8 4 38 
5 . 2 3 4 9 3 3 9 0 . 1 7 3 8 3 2 1 47 
2 0 . 7 8 2 0 1 8 7 . 3 1 9 8 7 5 6 0 . 2 8 5 5 2 3 9 31 
7 . 1 4 4 1 3 8 8 0 . 4 2 5 5 2 3 6 31 
7 . 6 1 7 6 2 6 2 0 , 6 8 3 9 4 3 2 
8 . 0 4 5 4 1 2 2 0 , 7 9 6 7 2 7 3 30 
1 1 0 . a^ xb^ KCgxd^ 
V5 
a-, X b„ X C-, Xdr-, 
1 1 1 . a^ x b . x c ^ xdg 
v s 
a-i xbp XCJ x d . 
I I E . a p x b , x c o x d g 
1 1 3 , 
vs 
a-, X b ^ X c -
xh. xc-
xdp 
x d o 
'1 "^a 
vs 
a-1 xbg x c g x d j 
1 1 ^ . a p x b . x c ^ x d o 
ap xbp xc^ xdg 
1 1 5 . a p X b - , x c . x d . 
vs 
a^ xbp xc< xdp 
1 1 6 . a - x b p x c . x d . 
vs 
ao xb, xco xdj 
117. apxhpxc^ xd. 
vs 
ap xbp xcp xdp 
1 1 8 . a i p x b p x c ^ x d p 
v s 
a p X b , X Cp X d -
119. a^xtapXC^x dp 
vs 
a-, X b ^ X C-, X d^ 
c d a S 
120. apxb. xcpxd . 
vs 
ap xbp xc^ xdp 
7 6 . 1*^  
7 7 . 8 1 
7 ^ . 0 5 
7 3 . 10 
7 ^ ^ . 0 5 
8 1 . 3 5 
7 * ^ . 0 5 
8 2 . 5 5 
7 ^ . 0 5 
7 7 . 8 1 
7 3 . 10 
8 1 . 3 5 
7 3 . 10 
0 2 . 5 5 
7 3 . 10 
7 7 . 8 1 
8 1 . 3 5 
8 2 . 5 5 
8 1 . 3 5 
7 7 . 8 1 
8 2 . 5 5 
7 7 . 8 1 
1 8 . 1 2 ^ 7 7 3 
2 2 . 9 ^ 8 ^ 5 ^ 
20 .919082 
2-^.783283 
20 .7895^1 
2 0 . 5 0 - ^ 6 7 3 
20. '^39'4 l3 
1 8 . 6 2 7 7 1 1 
2 2 . 0 5 7 2 8 1 
5.9692326 0 .2797679 39 
7 . ^ ^ 5 - 4 5 8 3 0 . 1 2 7 5 9 < 4 l 3 6 
6.701668-^ 1.0892809 37 
8 . 1 5 1 6 6 7 8 1 . 0 ^ 2 7 3 1 3 5 
6.2253677 0 .6039803 -44 
6 .5689077 1.2559165 37 
2 ' ^ . ^ 1 ^ ^ 1 7 8 . 0 3 0 3 ^ 1 2 1 . 1 7 6 7 8 6 8 3 5 
6.1205229 0.7695-^2 44 
22 .419605 7 .2839727 0 .1647452 36 
5 .4955528 0 .6441572 45 
6 . 7 1 1 8 1 2 2 0 . 7 0 6 2 1 7 6 4 3 
